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1.0 BACKGROUND 

The Legion Industries property (“subject site” or “property”) consists of an 11.31-acre tract of 

land located at 370 Mills Road (aka Waynesboro Bypass) in Waynesboro, Burke County, 

Georgia (see Figures 1 and 2).  The property is developed with an approximately 75,000 

square-foot manufacturing facility, a small one-story outbuilding and unpaved parking areas on 

the north and west sides of the building.  Other areas of the property are largely grassed.  A tree 

line is present along much of the eastern property boundary.  A shallow ditch traverses 

eastward from the southeast corner of the main building and then northward along the eastern 

property boundary to a culvert that directs drainage under Mills Road to the north.   

The subject site is located within an area characterized by a combination of undeveloped land 

and light industrial development.  The property is bound to the east by an approximately 25-foot 

wide, grassed easement, which was deeded to the Burke County Development Authority by 

Legion Industries in 1997.  The property located east of the easement contains a large building 

previously occupied by Sunbeam Outdoor Products and currently used as a warehouse by 

Synergy Group, LLC.  The property is bound to the south by a rail line; McKinney Wholesale 

Products is located south of the rail line.  The subject site is bound to the west by Davis Road.  

Across Davis Road opposite the southern portion of the site is Helena Chemical Company, a 

manufacturer of dry fertilizers.  A large undeveloped parcel of land owned by the Burke County 

Development Authority is located across Davis Road opposite the northern portion of the site.  

The subject site is bound to the north by Mills Road (a.k.a. Waynesboro Bypass), beyond which 

is undeveloped wooded property to the north and northeast and industrial property to the 

northwest. 

The subject site was first developed in the late 1950s and was originally occupied by Atlas 

Chemical Company (Atlas), a manufacturer of agricultural pesticides.  The facility was acquired 

by Legion Utensil Company (LUC) in 1971 and utilized for the manufacture of commercial grade 

kitchen appliances.  LUC made several modifications to the site, including extending the 

building southward for a distance of approximately 25 feet and constructing a degreaser pit.  

Legion Industries, Inc., the current property owner, acquired the property in 1988 and has 

continued to manufacture commercial grade kitchen appliances on the premises. 

1.1 PREVIOUS ASSESSMENTS 

Previous environmental assessments were performed at the subject site between 1993 and 

2015. 
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1.1.1 Pre-HSRA Listing 

In December 1993, Dames & Moore performed a Phase I Environmental Survey of the subject 

site for First Eastern Bank, N.A.  According to the report, several above-ground storage tanks 

(ASTs) and suspected portable trailer-mounted tanks were reportedly present in the area south 

of the main building on the property during Atlas’ occupancy.  The report identified a former 

drum storage area reportedly utilized by LUC south of the main building in the 1970s and 1980s.  

According to Mr. Scavullo, owner of LUC, the drums in this area only stored machine parts and 

never hazardous materials.  When the property was purchased by Legion Industries in 1988 the 

drums were removed.   

In May 1994, CSRA Testing and Engineering Co., Inc. (CSRA) performed a Phase II 

Environmental Site Assessment for Legion Industries.  CSRA reported impacts to soil and 

groundwater from volatile organic compounds (VOCs) and metals.  The data collected by CSRA 

is not included in this Final CSR due to the age of the data (greater than 20 years), uncertainty 

regarding VOC findings and questionable sampling procedures (collecting metals samples in 

groundwater from open boreholes).  Amec Foster Wheeler’s subsequent assessments have 

included sampling and testing of soil and groundwater in the former drum storage area and in 

each of the areas previously investigated by CSRA. 

The groundwater concentrations detected by CSRA were submitted in a Release Notification to 

the Georgia Environmental Protection Division (EPD) pursuant to the Hazardous Site Response 

Act (HSRA).  The site was subsequently listed on the Hazardous Site Inventory (HSI) as site 

No. 10614.  The listing identified the subject site as a 10.54-acre property; however, a survey 

dated March 11, 2002 shows the site as 11.31 acres (refer to Appendix I). 

1.1.2 Post-HSRA Listing 

Subsequent to the site’s listing on the HSI, Legion Industries contracted Law Engineering and 

Environmental Services, Inc. (LAW, predecessor to Amec Foster Wheeler) to collect 

groundwater samples to check the findings of the CSRA assessment.  In October 2000, three 

groundwater monitoring wells (MW-1 through MW-3) were installed to collect groundwater 

samples and to assess general groundwater flow direction.   

On March 21, 2001, EPD issued a letter directing Legion Industries to submit a Compliance 

Status Report (CSR).  EPD’s request for a CSR prompted a series of additional assessments in 

2001/2002 and again in 2009/2010 which are documented herein and which resulted in the 
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preparation of a 2002 CSR and a 2010 Revised CSR.  The 2001/2002 assessments consisted 

of the resampling of existing monitoring wells, a ground-penetrating radar survey in an area of 

suspected drum burial, hand auger borings to sample soils, the advancement of a series of soil 

borings to sample soil and groundwater and the installation of eight additional wells.   

The 2001/2002 data obtained by Amec Foster Wheeler was consolidated and presented in a 

CSR which was submitted to EPD on March 29, 2002.  EPD subsequently reviewed the CSR 

and on June 19, 2009 issued a Notice of Deficiency (NOD) letter to Legion Industries which 

requested that a revised CSR be submitted.  EPD subsequently visited the site and on 

November 3, 2009 issued a follow-up letter with additional comments.   

Based on the comments received, additional assessment of the site was conducted in 

2009/2010 which included sampling groundwater from all existing wells on site and two new 

wells and the installation of three piezometers, sampling soil at 16 of the previous soil boring 

locations and ten new soil locations and sampling of surface water.  These activities were 

described in a revised CSR, dated March 31, 2010.   

EPD issued a letter dated October 27, 2011 commenting on the Revised CSR and requesting 

submittal of a Corrective Action Plan (CAP).  The letter also mentioned the option to submit a 

Voluntary Remediation Program (VRP) application. 

1.1.3 VRP Implementation 

Amec Foster Wheeler prepared a VRP application for the Legion Industries site which was 

approved by EPD in a letter dated July 25, 2012.  Under the VRP, the following activities have 

been conducted at the site: 

1. Soil delineation sampling conducted in December 2012; 

2. Remediation of solvent and pesticide-impacted soils within the degreaser pit and 
immediately south of the building in June 2013;  

3. Semi-annual sampling and testing of groundwater from all accessible on-site and off-site 
wells in December 2013, June 2014, December 2014 and June 2015; 

4. Installation and sampling of six additional on-site wells to further delineate the plume and 
to aid in groundwater modeling efforts; 

5. Fate and transport model calculations to predict future plume migration and the potential 
for impact to downgradient receptors; 

6. Completion of a water usage survey to identify potential groundwater/surface water 
receptors in the site vicinity; 
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7. Vapor intrusion modeling to assess the potential for adverse impacts to site workers 
related to exposure to volatiles; 

8. Preparation of six Semi-Annual Progress Reports (SAPRs) documenting activities 
completed during each period; and  

9. Preparation of this Final CSR following the June 2015 sampling event. 
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2.0 PURPOSE 

This Final CSR has been prepared on behalf of Legion Industries, Inc. for the site located in 

Waynesboro, Burke County, Georgia.  A Voluntary Investigation and Remediation Plan (VIRP) 

and VRP Application were submitted for this site on January 26, 2012 and EPD accepted the 

site into the VRP by letter dated July 25, 2012.  Since that time, the VIRP was implemented and 

the work was summarized in six semi-annual progress reports submitted to EPD from January 

2013 through July 2015.  Legion Industries is submitting the required Final CSR documenting 

compliance with the provisions, purposes, standards, and policies of the VRP and certifying 

compliance with applicable cleanup standards. 
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3.0 CONCEPTUAL SITE MODEL 

Groundwater assessment activities on site have been conducted by Amec Foster Wheeler and 

others between 2001 and 2015.  A total of 19 groundwater monitoring wells and six piezometers 

have been installed on site.   Most of the piezometers have been destroyed.  Refer to Figure 3 

for a plan of the existing monitoring well locations. 

3.1 CHARACTERIZATION OF SUBSURFACE GEOLOGY 

The geology and hydrogeology of the site discussed below are based on the data obtained and 

review of published literature. 

The property is located in the Coastal Plain Physiographic Province which consists of 

interlayered sequences of sand, clay and limestone formed from marine deposits of Mesozoic 

and Cenozoic age.  The subject site is mapped as being underlain by the Altamaha Grit, 

Citronelle Formation and Hawthorne Formation.  The Hawthorne Formation, which is composed 

of interlayered sands and sandy clay, is the dominant formation in the area.  The native soils 

present in this geologic area were originally deposited as marine sediments during ancient 

fluctuations of the seal level.  The soils are mapped as Dothan loamy sand, described as a well 

drained soil with moderate to low permeability in the lower part of the subsoil.   

The soil test borings generally encountered a thin layer of fill soil at the surface overlying native 

soils.  Fill depths ranged up to approximately four feet (see Boring Logs in Appendix E for soil 

descriptions).    Soils on site generally consisted of clayey sands and sandy clays with limited 

zones of clay, particularly at depth in the deep wells, MW-4 and MW-12.  See Figures 4 and 5 in 

Appendix B for cross-sections through the subject site. 

3.2 CHARACTERIZATION OF HYDROGEOLOGY 

In the Coastal Plain Physiographic Province, groundwater can occur under water table 

(unconfined) or confined conditions and multiple hydrologic units may be present over relatively 

limited depth ranges.  Most of Burke County is underlain by an artesian aquifer which provides 

water for domestic, industrial and agricultural uses.  Most supply wells in the area are at least 

200 feet deep.  Recharge to the shallow water table is primarily by precipitation infiltrating the 

upper soils and percolating downward, under the influence of gravity, to the water table.   

Typically, the water table of unconfined aquifer is not a level surface, but a subdued reflection of 

the land surface while that of deeper unconfined or confined units may vary.  Also, depth to the 
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water table is variable, being dependent on many factors which include: the amount of rainfall, 

the permeability of the aquifer material and the amount of groundwater being pumped from the 

area.  Depth to the water table in deeper units will be dependent upon the hydraulic head within 

that aquifer unit, particularly in the case of confined aquifers. 

3.2.1 Surface Water Drainage 

Surface water drainage in the surrounding area is controlled by drainage ditches along the 

streets and a drainage ditch located along the eastern property boundary within a narrow strip 

of land owned by the Burke County Development Authority.  In general, the surface drainage of 

the site is to the north following the path of a north-trending drainage swale that formerly 

crossed the site.  The nearest perennial stream is an unnamed tributary of Brier Creek, located 

approximately 2.5 miles north of Mills Road.   

The site’s upgradient watershed is interpreted to extend approximately 600 feet to the south, 

approximately 1,500 feet to the east and approximately 1,000 feet to the west.   

3.2.2 Aquifer 

Based on our observations of soils obtained from the logged boreholes, subsurface materials 

beneath the site can be characterized as predominantly clayey fine to medium grained sand 

interlayered with occasional lenses of sand, sandy clay, or clay at various depths. 

Based on the measured groundwater elevations, the interpreted groundwater flow direction 

within the shallow zone of the aquifer across the subject site is in a generally northerly direction 

(see Figure 6).   

During previous assessments, monitoring well MW-2 was screened at a greater depth and 

exhibited a noticeably lower water table elevation than other shallow wells in the area.  In its 

November 2009 NOD letter, EPD requested additional investigation into the possibility of a 

separate intermediate depth aquifer.  In order to further assess this possibility, Amec Foster 

Wheeler installed three additional piezometers (PZ-4 through PZ-6).  PZ-4 and PZ-5 were 

located in the areas north and south of MW-2, respectively while PZ-6 was located immediately 

west of the building.  The borings were advanced to depths similar to that of MW-2 and the 

piezometers were screened over similar intervals.  Soils encountered in the piezometer borings 

were typical of those present throughout the site, consisting of fine to medium grained sandy 
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clays and clayey sands.  During the 4th VRP semi-annual period ending July 2014, three 

additional intermediate depth wells (MW-14, MW-17 and MW-18) were installed. 

The piezometer and well elevations were surveyed and water levels in each well were 

measured during each sampling event.  Measured groundwater elevations from the most recent 

event (June 2015) indicate a northeasterly groundwater flow direction in the intermediate depth 

zone (see Figure 7); whereas the flow direction of the upper zone in the area is in a northerly or 

northwesterly direction.  These results indicate a separate flow regime may be present although 

the groundwater testing data obtained from MW-2, which indicated the presence of both VOCs 

and pesticides, indicates that there is significant communication between the two aquifer zones.  

It does not appear that the two zones represent distinct aquifers. 

Two deep Type III monitoring wells (MW-4 and MW-12) have been installed on site.  These 

wells were terminated at depths of 64 and 66 feet below grade, respectively.  Groundwater 

elevations measured in these two wells were significantly lower than in other wells on site, 

possibly indicating a separate or minimally connected hydrologic unit.  In each boring a clay-rich 

layer was identified at depth which appears to act as an aquitard, limiting the migration of water 

from the overlying zones.  The detection of very low levels of VOCs in MW-4 in the 2002 

assessment and very low levels of VOCs and pesticides in MW-12 indicates that there is some 

communication between the upper and lower aquifer zones. 

3.2.3 Hydraulic Conductivity 

In-situ hydraulic conductivity tests were performed in monitoring wells MW-1, MW-2 and MW-3 

in February 2002 and in MW-4 and MW-12 in January 2010.  The tests were performed using 

the slug-test procedures described by Bouwer and Rice (1976, 1989).  In the slug-test method, 

hydraulic conductivity is estimated from the rate of rise of fall of the groundwater level in a well 

after a solid of know volume, or “slug” is inserted or removed from well.  The static water levels 

in each monitoring well were measured and recorded prior to the tests.  For the “slug-in” test, 

the water level was raised by inserting the slug and the change in water level was measured.  

Water level measurements were taken over regular intervals the next 15 minutes to 60 minutes 

to monitor recovery of the water table.  For the “slug-out” test, the water level was lowered by 

removing the slug and monitoring the water level recovery as described above. 
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Subsequent to the completion of the test, the data were analyzed using the Bouwer and Rice 

(1976, 1989) method.  The results of the “slug-in” and “slug-out” tests were averaged to derive 

in-situ hydraulic conductivity values for the shallow and deep aquifers. 

The average hydraulic conductivity of the shallow wells, MW-1, MW-2 and MW-3, based on the 

slug-test data, was 4.83 x 10-4 cm/sec.  The average hydraulic conductivity of the deep wells, 

MW-4 and MW-12 was very similar at 4.4 x 10-4 cm/sec. 

3.2.4 Groundwater Flow  

A summary of the well depths, screened intervals, depth to groundwater and water table 

elevations is presented in Table 8.  A potentiometric surface map of the shallow aquifer zone 

was prepared based on the groundwater elevation data measured in June 2015 (see Figure 6).  

Based on these data, shallow groundwater flow is generally to the north.  The horizontal 

groundwater gradient measured between MW-5 in the southern portion of the site and MW-9 in 

the northern portion of the site is approximately 1.06%. 

Effective porosity was assumed to be 15% (Applied Hydrology, C.W. Fetter, 1994).  The formula 

used to calculate the groundwater flow rate is as follows (Applied Hydrology, C.W. Fetter, 1994): 

Velocity = K i 

                   ne   
 
where: K  = hydraulic conductivity (feet per day) = 1.37 ft/day 
  i   = hydraulic gradient (feet per foot)         = 0.0106 ft/ft  

 ne = effective porosity (unitless)                  = 0.15 
 
Based on the data input, an estimated groundwater velocity ranging of approximately 0.097 

feet/day or approximately 35 feet per year was calculated for the site.  We note, however, that 

organic constituents do not migrate at the same rate as groundwater and also attenuate as they 

migrate.   

Groundwater generally flows in directions subparallel to the ground surface slopes and under 

the influence of gravity toward points of discharge such as creeks, swamps, drainage swales or 

pumped groundwater wells.  The depth to groundwater on site has ranged from approximately 

three to fifteen feet. 
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3.2.5 Vertical Hydraulic Gradient  

The vertical hydraulic gradient at the site was calculated by comparing groundwater elevations 

within the deep well MW-4 and the adjacent shallow well, MW-13, as measured on June 2, 

2015.  The difference in groundwater elevation was 23.62 feet with the deeper well exhibiting 

the lower groundwater elevation, indicating a downward hydraulic gradient of 0.44 ft/ft 
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4.0 DESCRIPTION OF THE RELEASE SOURCE 

Results of soil and groundwater assessment activities indicate a release of regulated 

substances in soil and groundwater has occurred at the subject site.  This section of the CSR 

provides a description of the source of the release. 

4.1 SOURCE INVESTIGATION 

The property was originally listed on the HSI for a known release of vinyl chloride in 

groundwater and a suspected release in soil exceeding a reportable quantity based on 1994 

Phase II findings reported by CSRA.   

4.1.1 VOC Source 

Amec Foster Wheeler was subsequently contracted by Legion in 2000 and tested the 

groundwater for trichloroethene (TCE) which had not previously been included in the testing 

program.  TCE was detected in MW-1 at a concentration of 350 µg/l.  The source of TCE in 

MW-1 was eventually related to the manufacture of commercial kitchen equipment, a process 

that involved the use of chlorinated solvent degreasers until the early 1990s.  Previous 

environmental assessment reports also noted the possible presence of tanks or buried 

materials in the area immediately south of the building.  Based on the findings of solvent 

constituents in the groundwater south of the building, this area was investigated as a potential 

source area. 

In May 2001, Amec Foster Wheeler contracted RED-R Services, Inc. to perform a ground-

penetrating radar (GPR) survey to explore for possible buried source(s) of the detected TCE.  

The GPR survey indicated one geophysical anomaly up to 10 feet deep located about 150 feet 

from the southeast area of the main building.  In June 2001, Amec Foster Wheeler advanced 

four Geoprobe borings (GP-1 though GP-4) in the vicinity of the anomaly to investigate whether 

it was the source of the TCE detected in MW-1, and additional Geoprobe borings (GP-5 through 

GP-10) to evaluate the extent of TCE in groundwater around monitoring well MW-1.  The results 

of the groundwater analyses from the Geoprobe borings indicated TCE was present in the 

shallow groundwater in two borings (GP-5 and GP-10), located east and west of MW-1.  TCE 

was not detected in soil or groundwater in the area of the geophysical anomaly. 

In August 2001, monitoring well MW-1 was resampled and TCE was detected in groundwater at 

a concentration of 180 µg/L.  Additional Geoprobe borings (GP-11 through GP-19) were 

installed to further delineate the extent of TCE in groundwater and to assist in identification of a 
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source.  TCE was detected in shallow groundwater samples from all nine of the samples at 

concentrations ranging from 6.7 µg/L in GP-15 to 7,200 µg/L in GP-14 (converted to PZ-2).  PZ-

2 was resampled on September 25, 2000 and found to contain TCE at a concentration of 7,800 

µg/L. 

As the highest levels of TCE in groundwater were detected in an area located immediately 

south of the main building, five shallow (0.5 – 1.0 foot) soil samples (SS-8 through SS-12) were 

collected in this area in November 2001 to assist in identification of a source area.  The soil 

samples were analyzed for TCE and its degradation products.  TCE was detected in all of the 

soil samples at concentrations ranging from 8.9 µg/kg in SS-9 to 190,000 µg/kg in SS-12.  The 

only degradation product detected in those soil samples was cis-1,2-dichloroethene which was 

detected at concentrations up to 18,000 µg/kg (SS-12). 

The most likely source of TCE release at the property was thought to be small undocumented 

releases of solvents in connection with general solvent handling practices and, in particular, 

practices associated with the former non-contained drum storage area reportedly utilized by the 

former owners (LUC).  This conclusion was based on a number of factors, including: 

 The location of the highest concentrations of TCE in groundwater and soil were in the 
immediate vicinity of the former solvent drum storage area used by the prior owner to 
store waste.  Drums in this area were reportedly stored directly on the ground in an 
unpaved area with no containment or other procedures to prevent releases. 

 The distance of migration of the TCE (600 feet downgradient at a calculated 
groundwater velocity of 29 feet per year) and the degree of biodegradation of the TCE 
(to cis-1,2-dichloroethene and vinyl chloride) were consistent with releases that occurred 
at least 20 years prior to the 2001/2002 assessment. 

 Amec Foster Wheeler’s systematic efforts to identify a subsurface source indicated no 
remaining subsurface objects acting as a source. 

Use of TCE was terminated at the facility by Legion Industries in the early 1990s.  Suspected 

sources of the release to soil and groundwater in the southern area of the property identified in 

the 2002 CSR were: past handling practices of spent solvents, the former storage of drums in 

this area by LUC and possibly the former ASTs reportedly maintained by Atlas Chemicals; 

however it is not known whether Atlas utilized TCE in its on-site processes.  Small 

undocumented releases of spent solvents would account for the presence of the detected 

compounds in shallow soil in the southern portion of the site.   

Additional soil assessment conducted by Amec Foster Wheeler in 2010 identified impacts 

around the former degreaser pit which had been installed in the early 1970s. 
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In response to EPD’s NOD letters in 2009/2010, Amec Foster Wheeler conducted additional 

assessment in the area south of the building.  As discussed in more detail in Section 4.3, a 

number of previous boring locations were resampled at greater depth and/or for a wider range 

of regulated constituents.  The 2010 findings for VOCs were generally consistent with previous 

Amec Foster Wheeler data.  TCE and its breakdown products cis-1,2-DCE and vinyl chloride, 

along with tetrachloroethene (PCE) were identified in several borings located immediately south 

of the building at generally low to moderate concentrations.  The concentrations detected 

tended to be significantly lower than had previously been detected in very shallow samples 

collected in 2001.  Results of additional testing conducted in the vicinity of the previously 

identified geophysical anomaly were consistent with previous findings of no VOC impacts to soil 

in this area. 

4.1.2 Pesticide Source 

The subject site had been used for approximately 15 years (late 1950s – 1971) for the 

manufacture of pesticides by Atlas Chemicals.  Atlas reportedly stored quantities of these 

materials within and just outside the southern portion of the building (an area now within the 

building following the building expansion by LUC).  Limited testing conducted by CSRA in 1994 

did not identify pesticides in soil or groundwater.  In response to EPD’s NOD letters in 

2009/2010, Amec Foster Wheeler conducted additional assessment within the southern end of 

the building and in the area immediately south of the building.  As discussed in more detail in 

Section 4.3, four borings were installed inside the building and a number of previous boring 

locations were resampled at greater depth and/or for a wider range of regulated constituents.  

The 2010 findings identified a number of pesticides in soil and groundwater in the area 

immediately south of the building and inside the building in the vicinity of the former degreasing 

pit.  Pesticide concentrations in soil were highest in the area of the degreasing pit, which had 

been the outside pesticide storage area before building expansion by LUC.  Moderate pesticide 

concentrations were detected immediately south of the building.  Testing conducted in the 

vicinity of the previously identified geophysical anomaly identified only very limited pesticide 

impacts in soil.   

4.2 REGULATED SUBSTANCES RELEASED FROM THE SOURCE 

The substances identified in soil at the site include:  1,4-dichlorobenzene, chlorobenzene, cis-

1,2-dichlorobenzene, ethylbenzene, isopropylbenzene, tetrachloroethene, toluene, 

trichloroethene, vinyl chloride, xylenes, barium, chromium, lead, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, 
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aldrin, alpha-BHC, alpha chlordane, beta-BHC, delta-BHC, dieldrin, endrin, endrin ketone, 

gamma-BHC, gamma-chlordane, heptachlor, heptachlor epoxide and toxaphene.   

The substances identified in groundwater at the site include: 1,1-dichloroethane, 1,1-

dichloroethene, 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,4-dichlorobenzene, benzene, 

chlorobenzene, cis-1,2-dichlorobenzene, ethylbenzene, isopropylbenzene, methylene chloride, 

tetrachloroethene, trans-1,2-dichloroethene,  trichloroethene, vinyl chloride, xylenes, 4,4’-DDD, 

4,4’-DDT, alpha-BHC, alpha chlordane, beta-BHC, delta-BHC, dieldrin, endrin, endrin ketone, 

gamma-BHC, gamma-chlordane and toxaphene. 

4.3 CHRONOLOGY OF THE RELEASES 

Other than the assumption that the pesticide and VOC releases occurred in association with 

different businesses, specific information regarding the chronology of the releases is not 

available.  As discussed in Section 1.0, the former Atlas Chemical facility operated as a 

pesticide manufacturer on site from the late 1950s until the early 1970s.  It is likely that the 

releases of pesticides occurred during this time period.  It is not known whether Atlas utilized 

chlorinated solvents during its operation at the site.  LUC began operation on site in 1971 and 

utilized chlorinated solvents in its manufacturing process.  Legion acquired the site in 1988 and 

operated in a capacity very similar to LUC until the early 1990s when it discontinued the use of 

chlorinated solvents, substituting a detergent rinse process.  Following the change in the 

degreasing process, the degreasing equipment was removed from the site and the concrete-

lined degreaser pit that formerly housed the equipment was filled in and covered with a concrete 

slab in the early 1990s. 
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5.0 DELINEATION OF SOIL CONTAMINATION 

Soil samples were collected for laboratory analysis during several phases of investigation 

conducted between 2001 and 2010.  These assessments included soil sampling from 19 

groundwater monitoring wells, six piezometers, 42 soil borings.  Refer to Figures 8 and 9 for a 

plan of the sampling locations and Tables 1-5 for a summary of the soil laboratory data.   

5.1 ANALYTICAL PARAMETERS SELECTED  

Soil samples collected during previous sampling activities conducted between 2001 and 2010 

by Amec Foster Wheeler were analyzed for a limited number of volatile organic compounds 

(VOCs, SW-846 Test Method 8260B) and metals (SW-846 Test Method 6010).   

Due to the former use of the site by Atlas Chemicals, a manufacturer of pesticides, at EPD’s 

request, during the assessments conducted at the site by Amec Foster Wheeler in 2010, soil 

samples were tested for the presence of the full suite of VOCs (SW-846 Test Method 8260B), 

Pesticides (SW-846 Test Method 8081B), Herbicides (SW-846 Test Method 8151A) and RCRA 

metals (SW-846 Test Method 6010C and 7471B).  Herbicides were removed from the suite of 

analytes during post-2010 assessments as no herbicides had been detected in soil or 

groundwater. 

5.2 SAMPLING AND ANALYSIS PROCEDURES 

5.2.1 Sampling Equipment and Collection Techniques 

Soil samples from direct-push (Geoprobe) borings were collected using a four-foot long 

stainless steel sampling tube which is lined with a polyethylene sleeve and driven into the 

ground to the desired sampling depth.  Soil samples collected from auger borings during 

groundwater monitoring well installation were collected using a split-spoon sampler and the 

standard penetration test method.  Other samples were collected during the 2001 assessments 

using a stainless steel hand auger.  Several of these boring locations were resampled using a 

Geoprobe. 

5.2.2 Soil Sample Handling and Preservation Techniques 

The collected soil samples were removed from the sampling device and placed in clean sample 

containers supplied by the laboratory.  Soil samples for laboratory testing of VOCs were 

collected in accordance with SW-846 Method 5035 (the syringe method) and preserved in the 

field with sodium bisulfate and methanol.  Samples were collected for metals, pesticide and 
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herbicide analysis in unpreserved containers.  Clean nitrile gloves were worn during all 

sampling activities and the gloves were then discarded.  Following sample collection, the 

samples were maintained on ice in a cooler until they were transferred to the laboratory.   

5.2.3 Equipment Decontamination Procedures 

Soil sampling tools and equipment, including drill rigs were decontaminated prior to beginning 

work on the site.  During drilling operations, only clean drilling tools were used in each borehole.  

The split spoons and direct-push sampling tubes were decontaminated between samples and 

clean polyethylene liners were used for each Geoprobe sample.  Clean nitrile gloves were used 

during the collection of all soil samples.  Gloves were changed prior to the collection of each soil 

sample. 

5.2.4 Chain-of-Custody Procedures 

All collected samples were logged on a chain-of-custody form that was signed by the Amec 

Foster Wheeler field representative and the laboratory representative upon release of the 

samples to the laboratory.  Chain-of-custody documentation are provided with the laboratory 

reports in Appendix A. 

5.2.5 Laboratory Analytical Procedures 

5.2.5.1 Standard Analytical Methods 

Following delivery to the laboratory, selected soil samples collected by Amec Foster Wheeler 

were analyzed for VOCs using SW-846 Test Method 8260B, Pesticides using SW-846 Test 

Method 8081, Herbicides using SW-846 Test Method 8151 and RCRA metals using SW-846 

Test Method 6010C and 7471B.   

5.2.5.2 Quality Control Procedures 

Quality control samples were prepared and analyzed during the assessment.  Duplicate soil and 

groundwater samples were tested.  Trip blanks and field blanks were included with the samples 

submitted to the laboratory.  The trip blanks were provided by the laboratory and consisted of 

40-ml vials filled with water.  Results of the trip blank analyses are included in the laboratory 

reports.  Results of Surrogate analysis are also included in the laboratory reports.  Backup 

QA/QC data for these samples were included in laboratory reports for each assessment phase.     

The soil samples collected by Amec Foster Wheeler were submitted to Analytical Environmental 

Services, Inc. (AES) for laboratory analysis.  AES maintains a National Environmental 
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Laboratory Accreditation Conference (NELAC) certification for the analysis of volatile organics, 

pesticides, herbicides and metals. 

5.3 SUMMARY OF PERTINENT SOIL TESTING DATA 

A number of assessments have been completed on site by Amec Foster Wheeler and its 

predecessors since 2001.  The laboratory data are summarized on Tables 1 through 5 and on 

Figures 8 and 9. 

All downhole equipment, tools and materials were decontaminated prior to use and between 

each boring to minimize the potential for introduced and/or cross contamination.  

Decontamination of equipment and appropriate sampling protocols were observed throughout 

the drilling operation to preclude the introduction of contaminants.  The field work was 

supervised by environmental professionals and the work was conducted under the provisions of 

our Health and Safety Plan. 

Soils beneath the building slab consisted primarily of a layer of fill soil approximately two to four 

feet thick overlying virgin soils which consisted of interbedded sandy clays and clayey sands.  

Similar virgin soils were encountered outside the building but were overlain by a thinner layer of 

fill material (see attached boring logs in Appendix B).  The soil borings were terminated near the 

water table. 

5.3.1 2001/2002 Assessments 

In June 2001, Amec Foster Wheeler advanced four Geoprobe borings (GP-1 though GP-4) in 

the vicinity of the identified geophysical anomaly to investigate whether it was the source of the 

TCE detected in MW-1.  TCE was not detected in soil samples collected from these borings. 

In accordance with EPD’s request for additional soil sampling to assess the lateral extent of 

VOCs reported by CSRA in May 1994, seven shallow soil samples (SS-1 through SS-7) were 

collected in July 2001 from a depth of three feet each in seven hand auger borings located 

along the eastern site boundary, in the area of the former septic drain field and west of the main 

building.  The borings were positioned to delineate the 1994 CSRA soil borings B-5, B-6 and B-

7.  VOCs were not detected in these seven borings.  

As the highest levels of TCE in groundwater had been detected in an area located immediately 

south of the main building, five shallow (0.5 – 1.0 foot) soil samples (SS-8 through SS-12) were 

collected in this area in November 2001 to assist in identification of a source area.  The soil 
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samples were analyzed for TCE and its degradation products.  TCE was detected in all of the 

soil samples at concentrations ranging from 8.9 µg/kg in SS-9 to 190,000 µg/kg in SS-12.  The 

only degradation product detected in those soil samples was cis-1,2-dichloroethene which was 

detected at concentrations up to 18,000 µg/kg (SS-12). 

5.3.2 2010 Assessment 

Following the submission of the CSR in 2002 and EPD’s subsequent review and comments, 

additional soil testing was requested in areas previously assessed.  Much of the additional 

testing involved sampling at previous boring locations, either testing deeper samples and/or 

testing for a wider range of constituents.  On January 26-27, 2010, Amec Foster Wheeler 

installed a total of 16 direct-push borings on site for the purpose of collecting additional soil 

samples at previous boring locations.  Note that the same boring designation was used for the 

resampling of previous borings. 

Soil samples were collected from former boring locations GP-1 through GP-4 (around the GPR 

anomaly) at a depth of three feet and tested for VOCs, pesticides, herbicides and RCRA metals.  

This sampling depth was selected for GP-1 through GP-4 because it corresponded to the 

previous sampling depth and the purpose was simply to expand the testing scope.  The results 

obtained very low concentrations of pesticides in GP-1 and GP-4.  All concentrations detected 

were below applicable risk reduction standards (RRS).  Neither VOCs nor herbicides were 

detected in these four borings.  Low concentrations of the metals barium, chromium and lead 

were also detected in each boring at concentrations consistent with Piedmont soils and two on-

site background samples. 

At EPD’s request, Amec Foster Wheeler installed a series of soil borings (DP-1 through DP-4) 

around the former degreaser pit location inside the facility.  Each boring was sampled at a depth 

of approximately three feet and tested for VOCs, pesticides, herbicides and RCRA metals.  The 

results from DP-1 through DP-4 identified concentrations of numerous VOCs that exceeded the 

least stringent RRS.  These included: TCE, cis-1,2-DCE, vinyl chloride, ethylbenzene and 

xylenes.  Elevated concentrations of both toluene and isopropylbenzene were also detected but 

at concentrations below applicable RRS. 

A number of pesticides were also detected in excess of applicable RRS in this area.  These 

include:  4,4’-DDT, aldrin, alpha-BHC, beta-BHC, delta-BHC, gamma-BHC, dieldrin, heptachlor, 

heptachlor epoxide and toxaphene. 
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No herbicides were detected in the DP borings and the metals concentrations detected were 

again consistent with naturally occurring background conditions. 

5.3.3 2013 VRP Assessment 

Following the site’s acceptance into the VRP, additional assessment activities were conducted 

which included soil sampling and testing inside the building and in the area immediately south of 

the building.  The purpose of this additional sampling was to delineate the lateral extent of 

VOCs and pesticides above risk reduction standards in each of these areas as requested by 

EPD in their 2011 CSR comment letter.   

On January 3 and 4, 2013, Amec Foster Wheeler oversaw the installation of a series of soil test 

borings using a direct-push sampling device.  Degreaser pit borings DP-9 through DP-19 were 

located inside the building, in the areas generally north, west and southwest of the former 

degreaser pit.  These borings supplemented previous DP borings installed in 2010.  These 

borings were intended to complete the delineation of the lateral extent of VOCs and pesticides 

which had previously been detected in the degreaser pit area at concentrations that exceeded 

non-residential RRS.  Partial delineation had previously been achieved along the east wall of 

the building and immediately south of the former pit.   

Four interior delineation borings (GP-9 through GP-12) were installed in the areas surrounding 

the previous borings that exhibited VOC and pesticide RRS exceedences (DP-1, DP-2, DP-5 

and DP-8) at a distance of approximately 10 to 12 feet from the impacted borings.  Additional 

borings (GP-13 through GP-19) were then installed a distance of approximately 15 feet farther 

out from the initial delineation borings to be tested in the event that the samples closer to the pit 

exhibited exceedences of applicable RRS.  Of these seven borings, only two (GP-15 and GP-

17) required testing to complete the interior delineation.   

Borings SS-13 through SS-17 were installed in the area south of the building to delineate the 

lateral extent of VOC soil impacts previously detected in this area in excess of non-residential 

RRS.  Borings SS-13 through SS-17 were installed in the area surrounding previous borings 

SS-8 and SS-12, in which VOC exceedances had previously been detected above.  A single 

series of delineation borings was installed in this area as previous testing had largely 

determined the maximum extent of impacts.  The purpose of the SS borings was to attempt to 

narrow the scope of required soil removal in this portion of the site. 



 

Amec Foster Wheeler Environment and Infrastructure, Inc. 
Project No. 6121-09-0444 Final Compliance Status Report – Legion Industries, Waynesboro, Georgia  20  
January 25, 2016 

The GP borings (located inside the building) were extended to a depth of 10 feet below the floor 

slab.  Groundwater was encountered in these borings at a depth of approximately 4 to 4.5 feet.  

The SS borings (located outside the building) were extended to depth of five feet below ground 

surface.  Groundwater was encountered at a slightly shallower depth outside the building 

because the building slab is elevated slightly above the surrounding grade. 

One soil sample collected from above the water table from each of the four borings located 

closest to the former degreaser pit (GP-9 through GP-12) was selected for laboratory testing.  

The soil samples were analyzed for VOCs (EPA Method 8260B) and pesticides (EPA Method 

8081A).  The results of the soil testing are summarized on the attached Table 3 and on Figure 

9, which also includes previous soil testing data in the immediate vicinity of the delineation 

borings.   

SS-1 through SS-12 were sampled at depths of approximately three feet and tested for VOCs, 

pesticides, herbicides and RCRA metals.  In the case of SS-8 through SS-12, the purpose was 

to both expand the testing scope and to obtain deeper samples for vertical delineation as the 

previous samples from these borings were collected from a depth of 0.5 – 1 foot.  Note that the 

sampling depth was limited to approximately three feet below ground surface as the 

groundwater depth on site is very shallow (less than four feet).  None of the SS borings 

exhibited detectable concentrations of herbicides and the metals concentrations detected were 

consistent with naturally occurring background conditions. 

Results of the VOC testing from the SS borings confirmed the presence of VOCs in the area 

south of the building.  Constituents detected included TCE, tetrachloroethene (PCE), cis-1,2-

DCE, vinyl chloride, 1,4-dichlorobenzene and chlorobenzene.  The VOC concentrations 

detected were below applicable risk reduction standards with the exception of TCE in boring 

SS-8-3’ (1,900 ug/kg).  Borings SS-1 through SS-7, located away from the area immediately 

south of the building did not exhibit VOCs.  

Several pesticides were identified in borings SS-8, SS-10, SS-11 and SS-12 which had not 

previously been detected on site.  The pesticide concentrations detected were generally low to 

moderate and in all cases were below at least one applicable RRS as discussed in Section 9.1. 

and Table 9-1.  Borings SS-4 through SS-7 were located in the northern and western portions of 

the site and did not exhibit VOCs or pesticides. 
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5.4 BACKGROUND SOIL CONCENTRATIONS 

Because the suspected VOC, and pesticide constituents in soil are not characteristic of naturally 

occurring conditions in Georgia soils, naturally occurring background conditions on the affected 

property were assumed to be below laboratory detection limits for these constituents.  The 

metals that had previously been detected on site, barium, chromium and lead are naturally 

occurring.  In order to evaluate local background conditions, two shallow background soil 

samples (Background-1 and Background-2) were collected during Amec Foster Wheeler’s 2010 

assessment.  These samples were collected from the grassy field in the northern portion of the 

site, well away from plant activities which might be expected to impact shallow soil metals 

concentrations.  The results of the analyses showed low levels of barium, chromium and lead in 

one sample and barium and chromium in the other.  The concentrations were typical of those 

exhibited by Georgia soils and are consistent with metals concentrations detected elsewhere on 

the subject site.   
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6.0 DELINEATION OF GROUNDWATER CONTAMINATION 

The wells installed on site were intended to evaluate the horizontal and vertical extent of 

contamination.   

6.1 ANALYTICAL PARAMETERS SELECTED 

Groundwater samples were initially analyzed only for a very limited number of VOCs.  During 

Amec Foster Wheeler‘s 2009/2010 assessments, groundwater samples were tested for VOCs, 

pesticides and herbicides.  Due to the lack of detection of herbicides in groundwater and the 

lack of elevated metals concentrations in soil, groundwater samples collected during the VRP 

monitoring events were limited to VOCs and pesticides. 

6.2 MONITORING WELL LOCATIONS AND CONSTRUCTION METHODS 

Groundwater assessments were conducted at the site by Amec Foster Wheeler between June 

2001 and March 2002 for preparation of the original CSR.  Additional groundwater assessment 

was conducted by Amec Foster Wheeler in December 2009 and January 2010 in response to 

EPD’s comments on the CSR.  Much of the initial groundwater sampling was conducted using 

direct-push borings.  Some of these borings were sampled directly while others, due to the slow 

recharge of the site’s soils were sampled through temporary one-inch diameter PVC casing.  

The purpose of the direct-push sampling was to obtain preliminary groundwater data which 

would allow for better placement of permanent monitoring wells which would be utilized to 

obtain data for preparation of the CSR.  A total of 36 Geoprobe borings were installed for the 

sampling of groundwater.  Two of these were unable to be sampled.  The remaining 34 borings 

were tested for a limited spectrum of VOCs.  Based on the results obtained, Amec Foster 

Wheeler installed eight additional wells (MW-4 through MW-11) on site and in the immediately 

surrounding area, including two in the Burke County easement east of the site and two in the 

Davis Road right-of-way west of the site.  Two additional wells (MW-12 and MW-13) were 

installed by Amec Foster Wheeler in January 2010 to address EPD comments.  Six more wells 

(MW-14 through MW-19) were installed in June 2014 under the VRP to provide additional 

source area data or to fill perceived data gaps as requested by EPD.  The locations of these 

groundwater monitoring wells are shown on Figure 10.   

Note that Legion Industries has attempted to gain access to Helena Chemical Company 

property west of the site and the Synergy Group, LLC property east of the site in order to 
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conduct additional groundwater sampling in these areas.  In each case, permission to access 

the off-site properties was denied.  Documentation of these contacts is attached in Appendix H. 

The shallow wells on site were installed as Type II wells as described below.  The two deep 

wells on site (MW-4 and MW-12) were installed as deep Type III wells to reduce the potential for 

shallow groundwater contamination to influence the testing results from the deeper aquifer.  

Well construction consisted of six-inch outer casings which were grouted in place at depths of 

47.5 and 52 feet, respectively.  After setting overnight, the casing interior was reamed and the 

boring extended to the final depth.  The wells were completed with two-inch diameter well 

casings installed through the outer casing and finished as described below. 

6.2.1 Type of Well Casing Material 

The monitoring wells installed on site consist of Schedule 40 PVC well casing and screen with 

threaded joints.  Monitoring wells MW-1 through MW-4, MW-12 and MW-13 consist of two-inch 

diameter PVC pipe.  Monitoring wells MW-5 through MW-11were constructed with one-inch 

diameter PVC.    

6.2.2 Description of Well Intake Design 

6.2.2.1 Screen Slot Size and Length 

Each of the drilled wells on site was constructed with 0.01-inch factory slotted PVC well screen.  

Monitoring wells MW-1 through MW-3 and MW-14 through MW-19 utilized a 5-foot screen 

length.  Monitoring wells MW-4 through MW-13 utilized a 10-foot screen length.   

6.2.2.2 Filter Pack Materials and Length 

Washed 20/30 sieve size quartz sand was used to create the filter pack around the well screen 

in each of the wells.  The sand extended to a height of approximately one to two feet above the 

top of the screen (see boring logs in Appendix B). 

6.2.2.3 Method of Filter Pack Emplacement 

The sand pack in the augered wells was placed around the screen by pouring the sand through 

the hollow-stem augers while simultaneously raising the augers to prevent bridging of the sand 

within the augers.  Sand was placed around the Geoprobe well screen by pouring the sand 

around the well screen from the surface.  The filter pack was then sealed from above with a one 

to two-foot layer of hydrated bentonite clay.  
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6.2.2.4 Surface Seal 

The wells were grouted to within approximately six inches of the ground surface with Portland 

cement grout (Type II well construction).  These wells were then topped with lockable steel 

covers, either flush-mount or stick-up.     

6.2.2.5 Well Development Methods and Procedures 

During the 2001 assessments, monitoring wells MW-1 through MW-3 and MW-5 through MW-

11 were developed at least 24 hours following installation using a peristaltic pump and 

polyethylene tubing.  MW-4 was developed using a decontaminated bailer.  In 2010, MW-12 

and MW-13 were developed using a peristaltic pump and Teflon-lined tubing at least 24 hours 

after installation.  The parameters temperature, pH, specific conductivity and turbidity were 

periodically monitored during well development.  Development continued until these parameters 

stabilized pursuant to EPA methodology and a minimum of five well volumes of water were 

removed during well development.   

6.3 SAMPLING AND ANALYSIS PROCEDURES 

6.3.1 Groundwater Elevation 

During each groundwater monitoring event, groundwater levels were measured in each well 

from the top of the well or piezometer casing.  As discussed in Section 5.4, a survey was 

conducted to measure the elevation of the top of each well casing for preparation of 

potentiometric surface maps (see Figures 6 and 7).   

6.3.2 Well Evacuation Procedures 

Well purging was accomplished using a peristaltic pump and Teflon tubing for all wells except 

MW-4 and MW-12 which utilized submersible pumps.  During purging, the parameters 

temperature, pH, specific conductivity and turbidity were monitored and submitted in the 

previous reports.  Purging continued until these parameters stabilized pursuant to EPA 

methodology and a minimum of three well volumes were removed or the well went dry.   

6.3.3 Groundwater Sampling, Handling and Preservation 

Immediately following purging, groundwater samples were collected using a peristaltic pump 

and low-flow sampling procedures.  Clean latex gloves were worn during all development and 

sampling activities and were changed between each well location. 
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Samples were collected in clean sample containers, supplied by the laboratory, which contained 

the appropriate preservative.  40ml glass vials were used for the collection of groundwater 

samples for VOC analysis.  VOC samples obtained by Amec Foster Wheeler were collected 

using a peristaltic pump by allowing the tubing to fill and then sealing the end near the pump, 

removing the tubing from the well and allowing it to gravity drain into the VOC vials to minimize 

turbulence and reduce the potential for volatilization (the straw method).  The vials were 

completely filled, with no bubbles or headspace.  Samples to be tested for pesticides and 

herbicides were collected using a low flow peristaltic pump with the discharge line discharging 

directly into the sample container.  Following sample collection, the bottles were stored on ice in 

a cooler until they were transferred to the laboratory.  The samples were maintained under strict 

chain-of-custody control from the time they were collected until they were relinquished to the 

laboratory. 

6.3.4 Decontamination Procedures 

Decontamination procedures consisted of the use of clean, unused tubing at each sampling 

location.  Nitrile gloves were also worn and changed between each sampling location.  Tubing 

was disposed of after each use.  No equipment was used to sample more than one well. 

6.3.5 Laboratory Analytical Techniques 

6.3.5.1 Analytical Procedures 

The samples collected during the 2001 assessments were submitted to Severn Trent 

Laboratories in Savannah, Georgia and tested for the presence of a limited range of VOC 

constituents using SW-846 Test Method 8260B. 

Groundwater samples collected by Amec Foster Wheeler in 2009/2010 were submitted to 

Analytical Environmental Services, Inc. in Atlanta, Georgia and tested for the presence of the 

full suite of VOCs, plus 1,4-dioxane, pesticides (SW-846 Test Method 8081) and herbicides 

(SW-846 Test Method 8151).   

Groundwater samples collected by Amec Foster Wheeler in 2013-2015 VRP sampling events 

were submitted to either Analytical Environmental Services, Inc. or Pace Analytical Services, 

Inc. and tested for the presence of VOCs and pesticides.  
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6.3.5.2 Quality Control Samples 

The groundwater samples were maintained under chain-of-custody control and submitted to the 

analytical laboratory for testing.  Duplicate samples and field blanks were tested.  Trip blanks 

prepared by the laboratory were also submitted for testing.  QA/QC was conducted in 

accordance with the laboratory analysis selected.  Backup QA/QC data for these samples was 

included in the laboratory reports. 

6.3.5.3 Chain-of-Custody Procedures 

Samples collected during the assessment were delivered to the analytical laboratory under strict 

chain-of-custody protocol.  From the time of collection until they were released to the laboratory, 

the samples were stored in ice-filled coolers.  Chain-of-Custody records documenting the 

transfer of the samples to the laboratory were maintained and are included in the laboratory 

reports in Appendix A. 

6.4 BACKGROUND GROUNDWATER QUALITY 

Because the VOCs, pesticides and herbicides in question are not typical of naturally occurring 

substances in the Coastal Plain, naturally occurring background conditions for these 

constituents at the subject property were assumed to be below laboratory detection limits.   

6.5 SUMMARY OF GROUNDWATER TESTING RESULTS 

The groundwater testing results are summarized in Table 7 and on Figure 10. 

6.5.1 Pre-VRP Sampling and Testing 

The first groundwater assessment on site was conducted by CSRA in 1994 as part of an 

assessment related to a refinancing transaction.  Groundwater samples were obtained from 

open boreholes and were of questionable quality.  In order to confirm the 1994 findings, three 

monitoring wells (MW-1 through MW-3) were installed on site by Amec Foster Wheeler in 2000 

and sampled for a very limited suite of VOCs and metals that CSRA had reportedly identified in 

groundwater.  Barium was the only regulated constituent identified and it was considered to be 

representative of background conditions.   

On April 25, 2001, Amec Foster Wheeler purged and resampled monitoring wells MW-1 and 

MW-3.  TCE was detected in groundwater from MW-1 at a concentration of 350 µg/L.  TCE was 

not detected in the groundwater sample from MW-3. 
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Between June 2001 and March 2002, in response to EPD’s requirement that a CSR be 

submitted for the site, Amec Foster Wheeler conducted extensive sampling of groundwater in 

preparation for submittal of the CSR.  These activities included additional confirmation sampling 

of the three existing monitoring wells (MW-1 through MW-3), the advancement of 36 Geoprobe 

borings and the installation, development and sampling of eight additional groundwater 

monitoring wells (MW-4 through MW-11). 

The assessments were executed in several phases and the Geoprobe borings were advanced 

in a step-out fashion.  If target analytes were encountered in groundwater, additional borings 

were advanced at greater distance from the point of detection.  This approach was used to 

develop the placement of the groundwater monitoring wells necessary for the preparation of the 

2002 CSR.  Because of the slow recharge of the site’s clayey soils, one-inch PVC casing, 

sanded in place, was placed in many of the Geoprobe borings and the casings were purged 

prior to sampling.  Three Geoprobe borings GP-14, GP-17 and GP-18) were converted to 

piezometers (PZ-2, PZ-3 and PZ-1, respectively).  These piezometers were purged and 

sampled several times with consistent results.  PZ-1 and PZ-3 were subsequently destroyed 

while PZ-2 remains in place. 

Twenty Geoprobe borings (GP-1 through GP-20) were advanced at the site between June and 

August 2001 in order to identify potential sources of TCE in MW-1 which was believed to be an 

upgradient well, and to delineate the horizontal and vertical extent of TCE in groundwater.  

Borings GP-14, GP-17 and GP-18 were converted to piezometers PZ-2, PZ-1 and PZ-3, 

respectively.  Boring GP-20 was advanced to assess groundwater at greater depth (15 feet) in a 

suspected release area identified during a geophysical survey as discussed in Section 3.1. 

In September 2001, Amec Foster Wheeler advanced four additional Geoprobe borings (GP-21 

through GP-24) along the eastern site boundary to further delineate the extent of TCE in 

groundwater.  TCE was detected in groundwater sampled from each of these borings at 

concentrations ranging from 28 to 830 µg/l.  In addition, piezometer PZ-2 was resampled and 

the presence of TCE was confirmed at 7,800 µg/L. 

In November 2001, groundwater was sampled from eight additional Geoprobe borings (GP-25 

through GP-32), the three piezometers (PZ-1 through PZ-3) and monitoring well MW-2.  Boring 

GP-32 was advanced to an approximate depth of 15 feet in the vicinity of PZ-2 to assess the 

vertical extent of the target constituents in groundwater.  All samples were analyzed for TCE 

and its degradation products (1,1-dichloroethane, 1,2-dichloroethane, 1,1-dichloroethene, 1,2-
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dichloroethene, cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-dichloroethene (trans-1,2-DCE), 

vinyl chloride and chloroethane).  TCE was detected in the groundwater sample from 

piezometer PZ-1 at a concentration of 130 µg/l, similar to that which had been detected in 

August 2001.  TCE was not detected in PZ-3, whereas it had been detected at a low 

concentration (10 µg/l) in August 2000.  TCE was detected in PZ-2 at a concentration of 3,800 

µg/l, significantly lower than the previous sampling events (7,200 and 7,800 µg/l).  TCE was 

detected in MW-2 at a concentration of 25 µg/l and in GP-32 (the deeper Geoprobe boring 

located in the source area) at a concentration of 16,000 µg/l.  VOC compounds were not 

detected in the groundwater samples from GP-25, GP-26 or GP-27.  The borings GP-28 and 

GP-29 were dry and could not be sampled. 

The TCE degradation products cis-1,2-DCE and vinyl chloride were also detected in 

groundwater during the November 2001 sampling event.  Vinyl chloride was detected at 

concentrations ranging from 630 to 6,800 µg/l while cis-1,2-DCE concentrations ranged from 

480 to 16,000 µg/l. 

Due to the presence of TCE degradation products in groundwater, in December 2001, MW-3, 

which had previously been tested only for TCE, was resampled and tested for both TCE and its 

degradation products.  Neither TCE nor its degradation products were detected at that time. 

Based on these findings, in January 2002, four additional Geoprobe borings were installed.  

Three of these borings (GP-33 through GP-35) were intended to delineate the lateral extent of 

groundwater impacts in the southwest, northwest and northeast areas of the site while the 

fourth (GP-36) was intended to delineate the vertical extent of groundwater impacts in the 

suspected source area.  In addition, GP-29, which had previously been dry, contained water 

and was sampled.  TCE and its degradation products were not detected in either GP-29 or GP-

34.  TCE and cis-1,2-DCE were detected in groundwater from the remaining borings, including 

samples from depths of 25 and 35 feet in GP-36.  Vinyl chloride was also detected in the two 

samples collected from GP-36. 

Based on the data obtained from the Geoprobe groundwater testing program, several locations 

were selected for the installation of groundwater monitoring wells.  In February 2002 eight 

additional groundwater monitoring wells (MW-4 through MW-11) were installed on site.  MW-4 

was installed as a deep Type III well, intended to vertically delineate groundwater impacts in the 

suspected source area.  MW-5 through MW-11 were installed as Type II wells at depths ranging 

from 13 to 25 feet to assess shallow groundwater conditions. 
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TCE and its degradation products were not detected in MW-4, indicating that vertical delineation 

had been accomplished in the suspected source area.  TCE was detected in shallow 

groundwater from monitoring wells MW-1, MW-2, MW-6, MW-7 and MW-10 at concentrations 

ranging from 11 to 140 µg/L.  Cis-1,2-DCE was detected in shallow groundwater from 

monitoring wells MW-1, MW-2, MW-6 and MW-7 at concentrations ranging from 6 to 270 µg/L.  

Vinyl chloride was not detected in any of the monitoring well samples. 

Based on the groundwater testing results obtained and the risk reduction standards calculated 

for the site and included in the 2002 CSR, Amec Foster Wheeler concluded that concentrations 

of TCE, cis-1,2-DCE and vinyl chloride were present in groundwater at concentrations in excess 

of the Type 4 RRS for groundwater.  This conclusion was documented in the CSR submitted to 

EPD in March 2002. 

Following their review of the 2002 CSR, EPD commented that existing wells should be sampled 

for the full suite of VOCs, pesticides and herbicides.  EPD also requested a shallow well be 

paired with MW-4 in the suspected source area and a second deep well be installed 

downgradient of the suspected source area.  In response to EPD’s comments regarding the 

2009 CSR, Amec Foster Wheeler conducted additional assessment of the groundwater 

conditions on site between November 2009 and January 2010.  The assessment included the 

resampling of all existing wells on site (except for MW-7 and MW-8, which could not be located) 

and the installation of two additional wells (MW-12 and MW-13).  At EPD’s request the wells 

were sampled for a wider range of regulated constituents, including the full spectrum of VOCs, 

pesticides and herbicides.  The results of the 2009/2010 groundwater sampling identified a 

variety of VOCs as well as pesticides in a number of wells located in the southern and central 

portion of the site.  

The highest concentrations of VOCs were detected in the suspected source area immediately 

south of the building.  These results were consistent with earlier findings at the site.  However, 

in the past, only TCE, cis-1,2-DCE and vinyl chloride were detected.  During the recent testing, 

these same three compounds exhibited the highest concentrations, notably TCE as high as 

57,000 µg/L, cis-1,2-DCE as high as 8,000 µg/L and vinyl chloride as high as 3,300 µg/L.  The 

TCE concentration in PZ-2 was significantly higher in 2009 than had been detected previously; 

however, concentrations of both cis-1,2-DCE and vinyl chloride were substantially lower in 2009 

than in 2001.   
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Lower concentrations of other VOCs were also detected in groundwater in MW-13 and/or PZ-2 

including: 1,1-dichloroethane, 1,1,2-trichloroethane, 1,1-dichloroethene, 1,2,4-trichlorobenzene, 

1,2-dichlorobenzene, 1,4-dichlorobenzene, benzene, isopropyl benzene, chlorobenzene, 

methylene chloride, tetrachloroethene, trans-1,2-dichloroethene and xylenes.  Regulated 

constituents were not detected in the deep well, MW-4, located in this area. 

A variety of pesticides were also detected in groundwater on site.  Again, the most significant 

impacts, both in concentration and the number of constituents detected, were in MW-13 and PZ-

2, in the suspected source area.  The pesticides detected in groundwater on site include: 4,4’-

DDD, 4,4’-DDT, alpha-BHC, alpha chlordane, beta-BHC, delta-BHC, dieldrin, endrin, endrin 

ketone, gamma-BHC, gamma chlordane and toxaphene. 

All of the groundwater samples collected during the 2009/2010 assessment were tested for 

herbicides.  None of the samples tested exhibited detectable concentrations of herbicides. 

In addition to the groundwater sampling and testing that was performed in 2009/2010, at EPD’s 

request, Amec Foster Wheeler collected two surface water samples from the drainage ditch 

located along the northern site boundary.  The two samples, SW-1 and SW-2 were tested for 

the presence of VOCs, pesticides and herbicides.  No regulated constituents were detected in 

the two surface water samples tested. 

6.5.1 Post-VRP Sampling and Testing 

Beginning in December 2013, following completion of the soil remediation, all wells which could 

be located were sampled under the VRP on a semi-annual basis.  Four such sampling events 

have occurred, in December 2013, June 2014, December 2014 and June 2015.  The results of 

the semi-annual monitoring are summarized below.  Cumulative testing results are illustrated on 

Figure 10 and summarized in Table 7.  Figures F-1 – F-6 in Appendix F depict isopleths of the 

primary constituents of concern (COCs) in groundwater.  Contaminant trend graphs are also 

included in Appendix F. 

6.5.1.1 Volatile Organic Compounds 

The laboratory results obtained during the VRP monitoring events indicated variability in VOC 

concentrations in groundwater throughout the site with some areas showing limited increases 

and others showing decreases.  VOC concentrations increased in the area immediately south of 

the building, near the impacted soil area that was excavated in 2013 around PZ-2 but 

decreased significantly in nearby MW-13.  The highest recent TCE concentration of 46,300 µg/L 
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was detected in PZ-2.  This concentration remains below the historic high of 57,000 detected in 

2009 as do the concentrations of other chlorinated VOCs (CVOCs).  VOC concentrations in 

MW-4 were very low and remained stable since testing began in 2001.  MW-4 is a deep well 

located in the assumed source area.  This well has not exhibited VOC concentrations in excess 

of their Type 1 RRS since it was first sampled in 2002, indicating vertical delineation has been 

achieved.  VOC concentrations in MW-18 have decreased slightly during the three sampling 

events for this well, with TCE, cis-DCE, and vinyl chloride remaining above their respective 

RRS.   

Non-chlorinated VOCs at the soil remediation area inside the building in MW-19 decreased 

substantially since the highest concentrations observed in this well in December 2014.  The 

concentrations of CVOCs in MW-19 also decreased significantly compared to the previous 

monitoring event, although not nearly to the extent observed with the non-chlorinated VOCs.   

Concentrations of both ethylbenzene and xylenes were the highest on site during the December 

2014 monitoring event.  The most recent results were 16 µg/L for ethylbenzene and 67.1 µg/L 

for xylenes, well below their RRS.   

In the western portion of the site, VOC concentrations in MW-1 have remained relatively stable 

since 2001, though recent concentrations are lower than the historic highs.  VOC concentrations 

in MW-6 were lower than the previous event, with only one constituent (TCE) detected at the 

reporting limit of 1 µg/L.  VOC concentrations in MW-7 have decreased significantly since 2002 

and are currently below applicable RRS.  VOC concentrations in MW-16 remained generally 

consistent with results from the previous sampling event and significantly lower than the June 

2014 results.  Low concentrations of cis-1,2-DCE and TCE have been detected in MW-9 at 

concentrations well below the applicable RRS.     

In the southern portion of the site, VOCs have not been detected in MW-5 since sampling began 

in 2002.   Only very low concentrations of cis-1,2-DCE and TCE have been detected in MW-14, 

well below the applicable RRS.  MW-15, a shallow well located adjacent to MW-14, exhibited 

both cis-1,2-DCE and TCE with TCE exceeding its RRS. 

In the eastern portion of the site, VOC concentrations were typically very low and were generally 

consistent with the December 2014 testing results with the exception of MW-17, which exhibited 

a significantly decreased concentration of TCE, while cis-1,2-DCE and vinyl chloride 

concentrations increased slightly in the most recent sampling event (June 2015).  Most VOC 

concentrations in MW-2 remained consistent, with the exception that both cis-1,2-DCE and TCE 
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concentrations increased to levels comparable to those observed in June 2014.  TCE and 

toluene were detected just above their reporting limits in MW-3.  VOCs have not been detected 

above RRS in MW-10 or MW-11 since monitoring began in these wells in 2001. 

6.5.2 Pesticides 

Pesticide concentrations in groundwater have been monitored since 2009.  Since that time, the 

pesticide concentrations have remained relatively consistent, with some constituent 

concentrations slightly higher and others slightly lower than during the previous event.  No large 

scale (order of magnitude) variations in pesticide concentrations were observed.    

The highest pesticide concentrations in soil were found inside the building and these soils were 

removed in 2013.  Several pesticides have been detected in MW-19 in the interior excavation 

area with only endrin ketone and dieldrin exceeded applicable RRS.  In the area immediately 

south of the building, pesticide concentrations were generally low, with slight RRS exceedances 

for endrin ketone (MW-13, MW-18 and PZ-2) and beta BHC (MW-13).  Pesticides have not 

been detected in MW-4 (the deep well) since monitoring began in 2002. 

In the western portion of the site pesticides have not been detected in recent sampling events in 

MW-6 and MW-7.  Endrin ketone has been detected just above its RRS in MW-1.  Other 

pesticides detected in MW-1 include alpha-BHC, beta-BHC and dieldrin, all at concentrations 

below their respective RRS.  Pesticides have also been detected in MW-16 and MW-9.  Only 

beta-BHC and Delta BHC have exceeded RRS in these two wells. 

Pesticides have been detected at low levels in MW-2, MW-11, MW-12 and MW-17 in the 

eastern portion of the site.  RRS exceedances have been observed for alpha-BHC, delta-BHC 

and endrin ketone. 

Pesticides have not been detected in MW-5, MW-14 or MW-15, located in the southern and 

southeastern portions of the site since monitoring began.  Likewise, they have not been 

detected in MW-10 or MW-3 in the northeastern portion of the site. 
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7.0 DESCRIPTION OF RESPONSIBLE PERSON FOR THE CONTAMINATION DETECTED AT 
THE PROPERTY 

During the course of the various assessments conducted at the site, the extent of soil 

contamination and the groundwater contamination plume have been delineated within the 

property boundaries but not necessarily within the HSI site boundaries.  Based on the available 

data, it is apparent that the VOC and pesticide contamination in soil and groundwater at the site 

is the result of releases within the southern portion of the building and outside the southern 

building entrance.  The groundwater plume emanating from these areas has been mapped as 

migrating generally to the north, consistent with shallow groundwater flow.  Low levels of VOCs 

constituents were previously detected off site, across Davis Road and pesticides have been 

detected in groundwater along the site’s eastern boundary.  Therefore, it is apparent that 

historical on-site industrial operations have contributed to the contamination detected at the 

property. 

Following is a summary of information currently known about the three separate industrial 

entities that have operated on the site addressed at 370 Mills Road, Waynesboro, Georgia. 

Late 1950s – 1971:  Atlas Chemical Company 
    Mr. Fuchs, Owner 
    Last known residence, Charleston, SC 
    Formulation of agricultural pesticides 

 
1971 – December 1988: Legion Utensil Company 
    Mr. Charles Scavullo, CEO and Shareholder 
    Last known residence: 
    2709 McDowell Street 
    Augusta, GA 30904 
    Manufacture of commercial grade kitchen equipment, used 

chlorinated solvents during full period of operation 
 
December 1998- Present: Legion Industries, Inc. 
    Mr. Charles A. Brown, President, CEO, Chairman   

373 Huntsville Road 
Dallas, Pennsylvania  18612 

    (570) 574-3362 

    Continued the manufacture of commercial kitchen equipment,  
    terminated use of regulated chlorinated solvents circa 1992 
  
The former owners/operators of the facility should also be considered responsible parties.  Atlas 

Chemical Company reportedly operated on the property from the late 1950s until the property 

was purchased by Legion Utensil Company (LUC) in 1970.  Atlas Chemical Company was a 



 

Amec Foster Wheeler Environment and Infrastructure, Inc. 
Project No. 6121-09-0444 Final Compliance Status Report – Legion Industries, Waynesboro, Georgia  34  
January 25, 2016 

pesticide manufacturing facility and was reportedly involved in the production of DDT and 

presumably, other pesticides.  According to a memo prepared by Mr. Scavullo, the LUC 

CEO/owner, Atlas stored the pesticides loose on the floor and on the ground outside the 

building.  After LUC took ownership of the property, they expanded the building southward in the 

early 1970s for a distance of approximately 25 feet, which covered the area where Atlas had 

reportedly stored their materials on the ground.  Atlas Chemical is no longer present in 

Waynesboro and it is not known if the company still exists.  Because neither LUC nor Legion 

Industries was ever involved in the formulation, packaging or storage of pesticides at the subject 

site, Atlas Chemical Company operations are considered solely responsible for the pesticide 

impacts identified at the site. 

In 1970, the facility was purchased by Legion Utensil Company, the CEO of which was Mr. 

Charles Scavullo.  Legion Utensil Company operated at the site until the late 1980s when it was 

purchased by Mr. Brown operating as Legion Industries, Inc. in 1988.  The facility operations 

and materials used by Legion Industries were similar in nature to those employed by Legion 

Utensil Company.  Legion Industries did discontinue the use of TCE in its process and filled in 

the degreaser pit with concrete a few years after taking over operation of the facility. 
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8.0 ACTIONS TAKEN TO ELIMINATE, CONTROL, OR MINIMIZE ANY POTENTIAL RISK AT 
THE SITE 

Current facility operations no longer involve the use or production of the regulated constituents 

that have been detected on site in excess of their applicable RRS.  Pesticide formulation 

ceased on site in the early 1970s and the use of solvent-based degreasing operations was 

discontinued in the early 1990s.  Therefore, the potential for additional release of a regulated 

substance has been negligible for many years. 

Remediation at the site was performed to address soil impacts related to previous site 

operations.  Impacted soils from three areas within and immediately south of the building were 

excavated and disposed of in June 2013 as summarized below (described in more detail in the 

2nd Semi-Annual Progress Report, dated July 24, 2013) and an amendment was applied to the 

interior excavation to degrade constituents in the underlying groundwater regime.   

Amec Foster Wheeler coordinated and scheduled all planned activities with plant personnel so 

that soil removal work could be performed with limited impact to plant operations.  In order to 

provide access to the interior excavation area, it was necessary to move a significant amount of 

materials and equipment, including a toggle press, out of the interior work area. Several trash 

and scrap metal containers were moved prior to the commencement of exterior soil excavation 

activities. 

Previous soil leachability testing of both interior and exterior soil samples demonstrated the 

impacted soil was characteristically non-hazardous.  Based on submittal of a waste profile 

signed by Legion Industries, approval was obtained from a permitted Subtitle D landfill (Augusta 

Deans Bridge Road Landfill) for disposal of impacted soils as non-hazardous waste.   

Amec Foster Wheeler mobilized the required personnel and equipment during the week of June 

17, 2013.  Due to the disruption to normal work procedures in the soil removal area, plant 

operations were shut down shortly after soil removal activities began. 

8.1 PRE-EXCAVATION CONFIRMATION SAMPLING AND TESTING 

Limited additional soil sampling was necessary to supplement previous test results and to 

provide the confirmation data spacing specified in the VRP application.  The additional 

confirmation samples were collected to complete the delineation of the areas requiring 

excavation and to ensure that adequate confirmation sampling frequency (every 25 feet along 

excavation perimeters) had been achieved.  On June 17, 2013, 11 soil confirmation samples 
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(CS-1 through CS-7 and CS-10 through CS-13) were collected from the area of the exterior 

excavations and two samples (CS-8 and CS-9) were collected from the area of the interior 

excavation.  The samples were collected using a decontaminated hand auger and were 

submitted to Analytical Environmental Services, Inc. in Atlanta, Georgia for testing on a 24-hour 

basis.  The exterior delineation/confirmation samples were tested for TCE only as it was the 

only constituent that had been detected outside the building above its RRS.  The interior 

samples were tested for both VOCs and pesticides as multiple constituents from each of these 

analyte suites had been identified in excess of applicable RRS in the area around the former 

degreaser pit, which was also the area of former pesticide drum storage.  The soil confirmation 

data is summarized on Figures 11 and 12.  Note that two of the interior samples (GP-15 and 

GP-17) were not tested for both VOCs and pesticides.  GP-10, located inboard of GP-15, 

demonstrated compliance with VOCs while GP-12, located inboard of GP-17, demonstrated 

compliance with pesticides.  Therefore, those constituents were not included in the analyses of 

the outermost samples.   

Several of the samples collected during the June 2013 sampling event were located outside of 

the anticipated excavation area and were held by the laboratory in the event that certain of the 

initial samples did not meet the applicable RRS.  The results of the confirmation sampling 

indicated that exterior samples CS-3, CS-4 and CS-5 exceeded RRS for TCE and interior 

sample CS-9 exceeded the RRS for dieldrin and toxaphene.  Based on these results, exterior 

samples CS-10, CS-11 and CS-12 were analyzed and another interior sample, CS-9A, was 

collected.  Of these, only CS-10 still exceeded a RRS.  Additional samples were collected south 

of CS-10.  The next sample, CS-14 2’, met the applicable RRS, thereby completing the 

confirmation sampling.   

The results of the confirmation testing are presented in Tables 4, 5 and 6 and on Figures 11 and 

12.  Complete laboratory reports are documented in Appendix A. 

8.2 SOIL REMOVAL 

Excavation of impacted soils began on June 18, 2013 and was completed on June 28, 2013 by 

Amec Foster Wheeler.   

Inside the building, an irregularly shaped section of the concrete floor measuring roughly 50 feet 

by 60 feet was marked with spray paint and broken out using a concrete breaker.  The 

northwest portion of this excavation butted up against the pit located beneath the clearing press 
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while the eastern portion extended to the footing of the eastern exterior wall of the building.  The 

pit was a concrete structure that extended approximately 8 feet below the water table.  The 

broken slab concrete was removed and disposed of along with the impacted soil.     

The soil inside the building was excavated to a depth of approximately 4.5 feet where 

groundwater was encountered.  This excavation was extended laterally to the previous sample 

locations where soil concentrations were documented to be below applicable RRS.  The soil 

was removed from the building using a backhoe and skid steer loader and transferred to the 

stockpile location south of the building.   

The interior excavation also encountered a large mass of concrete, approximately three feet 

thick that filled the former degreaser pit.  This concrete was broken up and disposed of along 

with the excavated soil.  Another subsurface concrete slab was identified in the southern portion 

of the excavation at a depth approximately 2 feet below the floor level.  This slab measured 

approximately 10 feet by 25 feet and was also broken up and removed for disposal.  The total 

amount of soil and concrete removed from the interior excavation is estimated to be 

approximately 700 tons. 

The limits of the exterior excavations were marked on the ground with spray paint by connecting 

the confirmation sample locations.  The exterior excavations were slightly larger than the 30 x 

30 foot areas originally estimated and included some concrete associated with a walkway and a 

driveway.  The bulk of the exterior excavation areas were unpaved.  Soils in the exterior 

excavations were removed to a depth of approximately 2.5 feet below grade, at which point the 

water table was encountered.  A total of approximately 130 tons of soil and concrete were 

removed from the western exterior excavation and approximately 150 tons of soil and concrete 

were removed from the eastern exterior excavation.  No subsurface structures or other 

obstructions were encountered in the exterior excavations. 

All excavated material was placed in a stockpile located south of the building.  The stockpile 

was constructed on 6 mil polyethylene sheeting and covered daily with polyethylene sheeting.   

8.3 AMENDMENT APPLICATION 

At the recommendation of EPD in a letter dated May 20, 2013, prior to placing any backfill 

material in the interior excavation area, Amec Foster Wheeler amended the exposed soil using 

an oxygen releasing compound (ORC). A pelletized version of ORC designed specifically for 

direct application into excavations was used. This pelletized, dry application material was 
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selected as it minimizes airborne dust while eliminating the need for specialized equipment. The 

primary function of the ORC pellets is to provide a controlled-release oxygen source for the 

enhanced aerobic bioremediation of aerobically degradable compounds.  Approximately 1,000 

pounds of the ORC pellets were spread over the base of the interior excavation at the water 

table elevation prior to backfilling the excavation.   

8.4 TRANSPORTATION AND DISPOSAL 

The soil had been previously analyzed for disposal and was characterized as non-hazardous.  

The excavated soil was stockpiled in the southern portion of the site until a sufficient quantity 

had accumulated, at which point the transporter was called to remove the accumulated material.  

Soils were loaded from the stockpile into end dump trucks using an excavator.  Dry 

decontamination procedures, consisting of the use of brooms and other hand tools were used 

on vehicles and equipment, as necessary before they left the site.  

A total of 979.9 tons of material (soil and concrete) were removed from the site and transported 

to the Augusta Deans Bridge Road Landfill in Augusta, Richmond County, Georgia.  Disposal 

manifests are attached in Appendix J. 

8.5 BACKFILLING AND GRADING 

Following soil removal, the interior excavation was backfilled with No. 57 stone and topped with 

graded aggregate to sub-grade elevation.  The floor area was then restored by installing a new 

concrete pad.  The exterior excavations were backfilled with No. 57 stone, topped with an 

approximate six-inch layer of compacted graded aggregate and leveled to match the 

surrounding grade. 
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9.0   RISK REDUCTION STANDARDS 

The subject site is located in Waynesboro, Georgia in an area of industrial properties.  The 

subject site is zoned for industrial use and, is classified as “non-residential” property as defined 

under HSRA. 

As discussed in Section 4.2, HSRA-regulated substances were detected in soil and 

groundwater samples obtained during various assessments conducted by Amec Foster 

Wheeler.  Therefore, risk reduction standards (RRS) were calculated for these substances in 

accordance with the HSRA Rules and are summarized below.  See Appendix C for complete 

RRS calculations. 

9.1 SOIL CRITERIA 

A total of 27 HSRA-regulated constituents were detected in soil during Amec Foster Wheeler’s 

assessments.  Type 1-4 RRS for all constituents detected in soil on site are presented below in 

Table 9-1 along with the highest concentration of each constituent remaining in soil on site after 

remediation. 
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TABLE 9-1 - RISK REDUCTION STANDARDS FOR SOIL 

Regulated Substance 
Highest Remaining 

Concentration, 
mg/kg 

Location 

Non-Residential 

Type 3 RRS 
Criteria, mg/kg 

Type 4 RRS 
Criteria, mg/kg 

Metals 

Barium 34.7 SS-7-3’ 1,000 17,000 

Chromium 29.6 PDL-3-3’ 1,200 38 

Lead 9.75 SS-7-3’ 400 270 

VOCs 

1,4-dichlorobenzene 0.011 SS-10-3” 7.5 1.0 

Chlorobenzene 0.038 SS-10-3’ 10 0.78 

Cis-1,2-dichloroethene 0.014 SS-16-2-2.5’ 7.0 6.0 

Ethylbenzene 0.007 DP-2-3’* 70 16 

Isopropylbenzene BRL NA 22 33 

Tetrachloroethene  BRL NA 0.5 0.045 

Toluene BRL NA 100 72 

Trichloroethene 0.16 SS-16-2-2.5’ 0.50 0.27 

Vinyl Chloride 0.029 DP-7-2-2.5’ 0.20 0.014 

Xylenes 0.021 GP-17-2-2.5’ 1,000 200 

Pesticides 

4,4-DDD 4.6 SS-10-3’ 0.66 56.0 

4,4’-DDE 0.22 SS-10-3’ 0.66 40.0 

4,4’-DDT 6.6 SS-10-3’ 0.66 57.0 

Aldrin 0.12 SS-10-3’ 0.66 0.55 

Alpha-BHC 0.15 DP-7-2-2.5’ 0.66 0.053 

Beta-BHC 0.03 SS-10-3’ 0.66 0.19 

Delta-BHC 0.041 SS-10-3’ 0.005 0.19 

Gamma-BHC 1.3 DP-3-3’* 0.66 0.30 

Chlordane 7.6 DP-3-3’ 9.2 11.0 

Dieldrin 0.22 SS-10-3’ 0.66 0.14 

Endrin 0.011 SS-11-3’ 10.0 25.0 

Endrin Ketone 0.033 SS-11-3’ 10.0 0.081 

Heptachlor 0.0024 SS-11-3’ 0.66 1.1 

Heptachlor Epoxide 0.012 SS-11-3’ 1.7 0.13 

Toxaphene 3.7 SS-17-0.5-1’ 11.0 15.0 

 mg/kg   -  milligrams per kilogram (equivalent to parts per million) 
 Note: All soil concentrations remaining after soil remediation are below Type 3 or 4 RRS or both. 
 
Based on the soil testing data collected to date and following the soil remediation measures 

described in Section 8.0, the subject site is currently in compliance with applicable non-

residential RRS for regulated constituents in soil. 
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9.2 GROUNDWATER CRITERIA 

Type 1-4 RRS for all constituents detected in groundwater on site are presented below in Table 

9-2.  HSRA RRS criteria for groundwater for the detected constituents are shown compared to 

their highest concentrations detected on site.   

TABLE 9-2 – RISK REDUCTION STANDARDS FOR GROUNDWATER  
SHALLOW ZONE 

Regulated Substance 

Highest 
Concentration 

Detected 
µg/L 

Location 

Most Recent 
Concentration 

at that 
Location, µg/L 
(June 2015) 

Residential Non-Residential 

Type 1 
RRS 

Criteria, 
µg/L 

Type 2 
RRS 

Criteria, 
µg/L 

Type 3 
RRS 

Criteria, 
µg/L 

Type 4 
RRS 

Criteria, 
µg/L 

VOCs 

1,2-dichlorobenzene 12 MW-13 <50 600 110 600 548 

1,4-dichlorobenzene 56 MW-13 56 70 156 70 519 

1,1-dichloroethane 19 MW-13 <50 4,000 25.3 4,000 46.4 

1,1-dichloroethene 11 MW-13 <50 7.0 103 7.0 523 

1,2,4-trichlorobenzene 51 MW-13 <50 70 1.18 70 5.79 

1,1,2-trichloroethane BRL NA BRL 200 2.53 200 4.46 

Benzene 14.6 MW-13 <50 5.0 4.48 5.0 8.8 

Chlorobenzene 65 MW-13 <50 100 27 100 130 

Cis-1,2-dichloroethene 2,900 MW-13 1,030 70 160 70 1,000 

Ethylbenzene 2,330 MW-19 16.0 700 15 700 29 

Isopropylbenzene 7.3 MW-13 <50 5.0 200 5.0 1,000 

Methylene Chloride 5.4 MW-13 <50 5.0 74 5.0 450 

Naphthalene 63.8 MW-19 <25 20 2.4 20 1.4 

Trans-1,2-dichloroethene 32.4 MW-13 <50 100 310 100 2,000 

Trichloroethene 8,200 MW-13 2,580 5.0 21 5.0 38 

Vinyl Chloride 3,300 MW-13 576 2.0 1.1 2.0 3.3 

Xylenes 10,900 MW-19 67.1 10,000 59 10,000 290 

Pesticides 

4,4-DDD 7.4 MW-19 2.1 0.1 3.5 0.1 12 

4,4’-DDT 8.4 MW-13 4.0 0.1 2.5 0.1 8.4 

Alpha-BHC 4.0 MW-19 <1.0 0.05 0.14 0.05 0.45 

Beta-BHC 4.9 MW-19 1.5 0.05 0.47 0.05 1.6 

Delta-BHC 8.3 MW-19 <1.0 0.05 0.47 0.05 1.6 

Gamma-BHC 4.4 MW-19 <4.0 0.2 0.77 0.2 2.6 

Chlordane BRL NA BRL 2.0 2.4 2.0 8.2 

Dieldrin 7.9 MW-19 7.9 0.1 0.053 0.1 0.18 

Endrin 8.0 MW-13 3.2 2.0 4.7 2.0 31 

Endrin Ketone 6.2 MW-13 6.2 0.1 0.1 0.1 ND 

Toxaphene 44.0 MW-13 <4.0 5.0 0.77 5.0 2.6 

  µg/kg  -  micrograms per liter (equivalent to parts per billion) 
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  Note:  Shaded values exceed Type 1-4 RRS 
 

TABLE 9-3 - RISK REDUCTION STANDARDS FOR GROUNDWATER  
INTERMEDIATE DEPTH ZONE 

Regulated Substance 

Highest 
Concentration 

Detected 
µg/L 

Location 

Most Recent 
Concentration 

at that 
Location, µg/L 
(June 2015) 

Residential Non-Residential 

Type 1 
RRS 

Criteria, 
µg/L 

Type 2 
RRS 

Criteria, 
µg/L 

Type 3 
RRS 

Criteria, 
µg/L 

Type 4 
RRS 

Criteria, 
µg/L 

VOCs 

1,2-dichlorobenzene BRL NA BRL 600 110 600 548 

1,4-dichlorobenzene 3.0 MW-2 2.0 70 156 70 519 

1,1-dichloroethane 4.0 MW-18 <50 4,000 25.3 4,000 46.4 

1,1-dichloroethene 14 PZ-2 <250 7.0 103 7.0 523 

1,2,4-trichlorobenzene 7.7 MW-18 <50 70 1.18 70 5.79 

1,1,2-trichloroethane 21 PZ-2 <100 200 2.53 200 4.46 

Benzene 4.1 MW-18 <50 5.0 4.48 5.0 8.8 

Chlorobenzene 15.4 MW-18 <50 100 27 100 130 

Cis-1,2-dichloroethene 20,000 PZ-2 7,280 70 160 70 1,000 

Ethylbenzene 2.5 MW-2 2.3 700 15 700 29 

Isopropylbenzene 1.6 MW-2 <1.0 5.0 200 5.0 1,000 

Methylene Chloride 592 PZ-2 592 5.0 74 5.0 450 

Naphthalene 5.5 MW-2 5.5 20 2.4 20 1.4 

Trans-1,2-dichloroethene 80.3 PZ-2 <100 100 310 100 2,000 

Trichloroethene 57,000 PZ-2 46,300 5.0 21 5.0 38 

Vinyl Chloride 6,800 PZ-2 1,620 2.0 1.1 2.0 3.3 

Xylenes 7.8 MW-2 7.8 10,000 59 10,000 290 

Pesticides 

4,4-DDD 2.2 PZ-2 0.12 0.1 3.5 0.1 12 

4,4’-DDT 0.55 PZ-2 0.55 0.1 2.5 0.1 8.4 

Alpha-BHC 7.3 MW-2 6.5 0.05 0.14 0.05 0.45 

Beta-BHC 1.4 MW-2 <1.2 0.05 0.47 0.05 1.6 

Delta-BHC 9.0 MW-2 9.0 0.05 0.47 0.05 1.6 

Gamma-BHC 2.5 MW-2 2.3 0.2 0.77 0.2 2.6 

Chlordane 2.22 MW-2 <5.0 2.0 2.4 2.0 8.2 

Dieldrin 1.8 MW-2 <1.2 0.1 0.053 0.1 0.18 

Endrin 1.2 MW-18 <0.05 2.0 4.7 2.0 31 

Endrin Ketone 1.3 PZ-2 0.51 0.1 0.1 0.1 ND 

Toxaphene 2.6 MW-18 2.6 5.0 0.77 5.0 2.6 

  µg/kg  -  micrograms per liter (equivalent to parts per billion) 
  Note:  Shaded values exceed Type 1-4 RRS 
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Based on the groundwater testing data available to Amec Foster Wheeler and presented herein, 

groundwater in the shallow aquifer zone at the site does not currently comply with Type 1, 2, 3 

or 4 groundwater RRS for the following constituents:  benzene, cis-1,2-DCE, trichloroethene, 

vinyl chloride, Alpha-BHC, Beta-BHC, Delta-BHC, Gamma BHC, dieldrin, and endrin ketone.  

Groundwater in the intermediate aquifer zone does not comply with Type 1,2,3 or 4 groundwater 

RRS for cis-1,2-DCE, methylene chloride, trichloroethene, vinyl chloride, Alpha-BHC, Delta-

BHC, dieldrin and endrin ketone.  
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10.0 EXPOSURE PATHWAYS  

The risk to human health and the environmental is directly related to the potential for receptors 

to be exposed to contamination.  Exposure pathways are the means by which regulated 

substances migrate from a source to a point of contact with humans and/or the environment.  

An examination of the following potential exposure pathways and receptors was conducted for 

the site.   

 Potential exposure to regulated constituents in soil; 

 Potential exposure to regulated constituents in groundwater; 

 Potential exposure to regulated constituents in surface water; 

 Potential exposure to regulated constituents due to vapor intrusion from impacted soil or 
groundwater. 

10.1 SOIL CRITERIA 

The potential for direct exposure of commercial workers to impacted soil at the site is 

incomplete as soil concentrations are below the approved direct exposure risk reduction 

standards for construction workers and utility workers in the event that ground-disturbing 

activities are performed in the future.   

Type 1, 2, 3 and 4 RRS were calculated for constituents detected in soil using default exposure 

assumptions.  The site satisfies RRS criteria calculated for potential exposure to soil for all 

COCs detected on site.  The HSRA Type 1 through Type 4 RRS criteria for soil for the regulated 

substances are shown in Table 9-1 along with the highest remaining concentration detected and 

the corresponding sample location. 

On the basis of the site’s compliance with non-residential RRS for soil at a minimum, and in 

conjunction with the industrial zoning designation for the site, the site is currently in compliance 

with non-residential RRS and the soil exposure pathway is no longer complete. In addition, 

Legion Industries, Inc. will file an Environmental Covenant restricting use of the site to non-

residential purposes, 

10.2 GROUNDWATER CRITERIA 

A water usage survey was conducted for the area surrounding the site to identify active drinking 

water sources in the site vicinity (see Appendix E).  In summary, no domestic drinking water 

wells were identified within one mile of the site.  Two public supply wells were identified in the 

general site vicinity.  One well is located just under a mile southwest of the site while the second 
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is approximately 1.15 miles to the northwest.  Neither supply well is located within the 

documented flow path downgradient from the site.  The general groundwater flow in this area is 

northward toward Brier Creek, approximately 2.75 miles north of the site.  A surface water 

intake is also located on Brier Creek northeast of the site, approximately three miles 

downstream of the point where shallow groundwater from the site would discharge to the creek, 

resulting in a total flow path of over five miles from the site to the intake location.  Based on this 

research and delineation of the groundwater contamination discussed in Section 6.0, no 

drinking water sources have been identified which would be impacted by the release from the 

site. 

Groundwater contaminant fate and transport modeling results (Appendix D) indicate the shallow 

plume migration (northward) will likely remain within the site boundaries over the long term.  

Intermediate depth plume migration (northeastward) is predicted to extend off site to the 

northeast.  The maximum extent of the intermediate depth plume is predicted to extend 

approximately 1,400 feet 50 years in the future. 

In order to evaluate the risk that regulated constituents in groundwater could impact a potential 

receptor within 1,000 feet of the downgradient extent of the plume and to estimate the time 

required to achieve compliance with applicable RRS, Amec Foster Wheeler applied the 

BIOCHLOR software to the release of CVOCs in groundwater on site.  CVOCs are what the 

program is designed to address and CVOCs represent the most mobile components of the VOC 

plume and substantially more mobile than pesticides.  Because the extent of pesticides is more 

restricted, despite their earlier release, which confirms they are less mobile in the subsurface 

environment, they have not been modeled. 

BIOCHLOR utilizes a combination of site specific data and literature values to determine the 

various physical properties of the plume and the migration potential of chlorinated VOC 

constituents.  The purpose of the modeling is to predict the migration pattern of a chlorinated 

solvent plume where no engineering controls have been implemented and monitored natural 

attenuation (MNA) is the groundwater remedial option.    

As first documented in the 3rd Semi-Annual Progress Report, the initial release of CVOCs to 

groundwater has been assumed to have occurred 40 years ago when the kitchen ware 

manufacturing operation began in the 1970s.  This time frame appears to be reasonable based 

on the calibration of actual conditions with model results.  CVOCs are no longer utilized on site 
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and soils impacted above applicable RRS in the source areas have been removed.  As such, 

the release going forward has been modelled as a decaying source. 

Groundwater conditions in MW-13 represents the source location for the shallow aquifer zone 

and conditions in PZ-2 represent the source location for the intermediate depth aquifer because 

this is the most upgradient location of soil impact that required remediation.  In each case the 

highest historic groundwater concentrations were utilized as the initial contaminant 

concentrations. 

The model was initially developed for the 3rd Semi-Annual Monitoring Report by inputting 

measured parameters such as hydraulic conductivity, hydraulic gradient, soil organic carbon 

content, and groundwater VOC concentrations within the source area.  It has been fine-tuned 

using data obtained during subsequent monitoring periods.  

As illustrated on the attached updated outputs from the BIOCHLOR model, the model predicts 

CVOC concentrations in groundwater after approximately 40 years (i.e. now) that closely match 

conditions currently observed in wells downgradient of the source wells MW-13 and PZ-2.  A 60-

year model run was utilized to extend predictions for the next 20 years.  The results of the 

modeling indicate that the downgradient extent of the shallow plume will not migrate beyond 

Legion Industries’ northern property boundary at concentrations in excess of applicable RRS.  

The intermediate depth plume may slightly exceed the RRS for vinyl chloride at the eastern 

property boundary, but is not predicted to exceed the RRS at a distance of greater than 500 feet 

from the source area.  The predicted maximum extent of the shallow and intermediate depth 

plumes are illustrated on Figure E-1 which also illustrates the locations of the wells and surface 

water intake in the site vicinity and demonstrates the significant distances between the plume 

and area receptors.   

RRS were calculated for the constituents detected in groundwater on site.  Again the Type 1, 2, 

3 and 4 RRS criteria were derived using site default exposure assumptions (Tables C-2 and C-3 

in Appendix C).  Based on the groundwater results, neither the shallow nor the intermediate 

aquifer zones on site currently comply with the Type 1-4 groundwater RRS for at least one or 

more pesticides or VOCs.  Although groundwater conditions are not currently in compliance with 

applicable Type 1-4 RRS, there is no use of groundwater for drinking on site or in the 

surrounding area and the risk to human health and the environment posed by the groundwater 

on site is negligible.   
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The site will comply with Type 5 RRS upon filing of an Environmental Covenant by Legion 

Industries, Inc. that restricts the use of groundwater as an institutional control.  Further, the 

condition of the groundwater on site is expected to improve over time due to the natural 

attenuation of regulated constituents as observed in on-site wells in recent sampling events. 

Groundwater monitoring over a period of 15 years from 2001 to 2015, along with groundwater 

fate and transport modeling, have demonstrated the groundwater conditions will not exceed 

Georgia in-stream water quality standards or drinking water standards within 1,000 feet 

downgradient of the current extent of  impacts (Appendix D).  The area in the flow path down-

gradient of the shallow plume is undeveloped and occupied by a multi-lane highway.  The 

property in the flow path of the intermediate plume is also zoned industrial and is occupied by a 

manufacturing warehouse facility served by the municipal water supply.  As such, the site is in 

compliance with appropriate groundwater criteria under the VRP. 

For these reasons, the groundwater exposure pathway is incomplete.  Also, the proposed filing 

of an Environmental Covenant will restrict the use of groundwater on the site. 

10.3 SOURCE 

Concentrations of dissolved VOCs in groundwater are all well below the aqueous solubilities for 

the various compounds detected on site.  Evidence of saturated soils indicative of a potential 

free product condition has never been observed and impacted soils from the source area have 

been removed.  The concentrations of PCE detected in groundwater from PZ-2 historically have 

been in excess of 1%, but below 4.5%, of the aqueous solubility of TCE during some of the 

monitoring events.  However, no direct indications of a dense non-aqueous phase liquid 

(DNAPL) condition have been observed during installation or sampling of the numerous borings 

and wells on the subject site.   

10.4 SURFACE WATER 

Surface water testing conducted on samples collected from the drainage ditch along the 

Waynesboro Bypass did not detect COCs.  Further, as detailed in the Semi-Annual VRP 

Progress Reports, groundwater fate and transport modelling indicates that COCs are not 

predicted to reach Brier Creek, the nearest perennial stream.   

Based on the detected concentrations of COCs dissolved in groundwater at the site, the results 

of the analytical groundwater fate and transport model for the VOCs in question and the results 
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of the testing of the only surface water in the nearby site vicinity, in-stream water quality 

standards are not exceeded currently, and are not predicted to be exceeded in the future.  

Therefore, the surface water exposure pathway is incomplete. 

10.5 VAPOR INTRUSION 

A screening level vapor intrusion risk evaluation was performed for the Legion Industries facility.  

Refer to Appendix G. 

The purpose of the vapor intrusion risk evaluation was to evaluate the potential for volatile 

organic compounds (VOCs) detected in shallow groundwater to intrude into indoor air inside 

current buildings at the site.  Twelve monitoring wells screened in the shallow aquifer zone 

(MW-1, MW-3, MW-5, MW-6 MW-7, MW-9, MW-10, MW-11, MW-13, MW-15, MW-16 and MW-

19) remain on site and data from these wells were included in this assessment (Figure 10).  One 

piezometer (PZ-2) and MW-2 are also regularly sampled and analyzed for VOCs; however, data 

from these locations was excluded from this risk evaluation because the data is not 

representative of the shallow aquifer zone underlying the site. Semi-annual groundwater data 

from the last four sampling events (December 2013 to June 2015) are the focus of this vapor 

intrusion risk evaluation.  Groundwater data collected prior to December 2013 was excluded 

because the data is not likely representative of current conditions.  

The focus of the vapor intrusion risk evaluation is on volatile compounds detected in shallow 

groundwater underlying the site that exceeded USEPA’s risk-based groundwater vapor intrusion 

screening levels (VISLs, USEPA, 2015).  Six VOCs detected at the site have also been 

detected at levels exceeding the higher of Type 3 or Type 4 groundwater RRS under the 

Georgia Hazardous Site Response Act (HSRA). These six VOCs include benzene, 

naphthalene, TCE, vinyl chloride (VC), xylenes, and cis-1,2-DCE.  Data for these six VOCs are 

shown in Appendix G, Table 1a for each monitoring location.  An additional screening step was 

completed for the other detected compounds that are potentially volatile.  The maximum 

detected concentrations for additional volatile compounds were compared to groundwater VISLs 

to ensure that other indoor air constituents of potential concern were not overlooked.  These 

comparisons are shown in Appendix G, Table 1b.  A summary of the groundwater analytical 

results applied to the risk evaluation can be found on Figure 10.  

For the calculation of the groundwater VISLs, a site-specific groundwater temperature of 22.8 

degrees Celsius was used, based on well purging data.  A commercial exposure scenario was 



 

Amec Foster Wheeler Environment and Infrastructure, Inc. 
Project No. 6121-09-0444 Final Compliance Status Report – Legion Industries, Waynesboro, Georgia  49  
January 25, 2016 

assumed in the VISL calculations using a target cancer risk of 10-5 with a target hazard index of 

1 as designated under HSRA rules. The highest detected groundwater concentrations for 

detected VOCs are compared to their respective target groundwater concentrations on Table 1a 

and Table 1b in Appendix G.  A VISL could not be calculated for cis-DCE because there is no 

published inhalation toxicity values for this compound.  

Four VOCs evaluated exceeded commercial VISLs: ethylbenzene, TCE, VC, and xylenes. The 

maximum detected concentration of ethylbenzene was 2,330 µg/L (MW-19), which exceeded 

the commercial VISL of 170 µg/L for this constituent.  The maximum detected concentration of 

TCE was 4,770 µg/L (MW-13), which exceeded the commercial VISL of 24 µg/L for this 

constituent.  The maximum detected concentration of VC was 933 µg/L (MW-13), which 

exceeded the commercial VISL of 26 µg/L for this constituent. The maximum detected 

concentration of xylene was 10,900 µg/L (MW-19), which exceeded the commercial VISL of 

2,300 µg/L for this constituent.   Note that following soil excavation and ORC treatment of the 

exposed excavation bottom in the vicinity of MW-19, ethylbenzene and xylene concentrations 

have been significantly reduced in MW-19 to well below VISLs.   

In order to assess whether groundwater concentrations of ethylbenzene, TCE, VC, and xylenes 

potentially pose unacceptable indoor air risk or hazards to site commercial workers, an 

additional evaluation was performed for these constituents using USEPA’s Johnson and 

Ettinger Model for Subsurface Vapor Intrusion into Buildings (J&E Model; USEPA, 2004). The 

J&E Model incorporates both default and site-specific exposure parameters and assumptions to 

calculate incremental cancer risks and hazards for a typical commercial exposure scenario.  

The assumptions used in the J&E model are presented in Table 2 in Appendix G.  The vapor 

intrusion scenario used in the J&E Model is based on building dimensions representative of the 

office spaces at the north end of the current manufacturing building (32.5 feet by 120 feet) and a 

ceiling height equivalent to the manufacturing area (16 feet).  The soil type was modeled as 

sandy clay, and the depth to groundwater beneath the building was modeled as 122 centimeters 

(4 feet) based on site groundwater data. The J&E Model outputs are provided in Appendix G, 

and a summary of the results are presented in Table 3 in Appendix G.  Toxicity values for 

ethylbenzene, TCE, VC, and xylene come from USEPA’s Integrated Risk Information System 

(IRIS) database.  The air exchange rate was assumed to be 1.5 per hour, which is the average 

rate for large commercial buildings (USEPA, 2011).  This is conservative for the Legion 

Industries facility as they reportedly operate with open overhead doors during fair weather.  

Commercial receptors were assumed to be exposed for 250 days per year for 25 years 
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(USEPA, 2014).  Indoor air concentrations were estimated from groundwater concentrations 

using dilution attenuation as calculated by the J&E Model.   

For the commercial scenario, total incremental cancer risk was estimated at 4 x 10-6 which is 

less than the target cancer risk of 1 x 10-5.  The cumulative hazard index for the commercial 

scenario is 0.7, which is less than the target hazard index of 1. The risks and hazards calculated 

using the J&E Model indicate low potential for adverse health effects to commercial workers 

from VOCs in shallow site groundwater migrating from the subsurface into indoor air. 

A portion of the impacted groundwater plume in the intermediate depth aquifer zone is 

interpreted to underlie the nearby Synergy Group, LLC property east of the site.  The Synergy 

Group facility has not been specifically evaluated for vapor intrusion potential, and they have 

refused Legion Industries access to their property.  However, the Synergy Group facility is of 

similar construction to the Legion Industries facility and is subject to reduced influence from the 

plume as the Synergy Group building is located farther from the areas of highest groundwater 

impact.  The Synergy Group facility is also situated at a higher elevation than the subject site 

with a corresponding greater depth to groundwater (approximately 13 feet between floor slab 

and water table versus approximately 4 feet on the subject site).  In addition, the shallow 

groundwater plume is not predicted to extend onto the Synergy Group property as it migrates in 

a northerly direction.  Only the intermediate depth plume appears to have the potential to 

eventually affect the area east of the subject site.  The Synergy Group building is immediately 

underlain by unimpacted groundwater, thereby further reducing the potential for vapor intrusion 

from the groundwater plume.  These factors lead to a reasonable conclusion that the potential 

for vapor intrusion into the Synergy Group facility exceeding a risk-based standard is negligible. 
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11.0 CONCLUSIONS 

Based on the findings of assessment activities and the results of corrective action, the following 

conclusions are presented: 

 Source area soil remediation was conducted inside the building around the former 

degreaser pit and south of the building, in areas of identified soil impacts exceeding 

applicable RRS. 

 Groundwater has been monitored at the site for 15 years.  Based on data obtained since 

monitoring began in 2001, we note the following: 

 The plume has been delineated to the extent practicable to Type 1 RRS.  The 

intermediate zone plume may currently minimally extend onto the Synergy Group, 

LLC property to the east and is predicted to migrate farther in the future.  However, 

Synergy Group has denied access to conduct additional delineation and monitoring.  

Similarly, the plume extends a short distance across Davis Road and potentially onto 

the Helena Chemical Company property to the west at concentrations only slightly 

above the Type 1 RRS.  Helena Chemical Company has also denied access; 

 The plume has been observed to be generally stable, with the exception of some 

minor fluctuations; 

 VOC concentrations have generally decreased significantly from their historic 

maximums.  Where evident, VOC increases are typically related to the production of 

TCE breakdown products; 

 Significant degradation of chlorinated VOCs is evident throughout the plume and it is 

reasonable to conclude from these observations and from modeling that natural 

attenuation is a viable remedial option for the VOC groundwater condition; 

 Pesticide concentrations have generally remained stable or have decreased; 

 No surface water impacts have been identified; 

 Limited plume migration is evident.  The VOC release is believed to have begun 

approximately 40 years ago.  However, the plume has migrated a limited distance 

since that time, extending only short distances onto nearby properties to the west 

and to the east and remaining on site to the north; 
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 Contaminant fate and transport modeling indicates the shallow plume migration 

(northward) will likely remain within the site boundaries over the long term.  Intermediate 

depth plume migration (northeastward) will extend off site to the northeast.  A maximum 

extent of the intermediate depth plume of approximately 1,400 feet is predicted 50 years 

in the future; 

 A water usage survey conducted by Amec Foster Wheeler did not identify private 

drinking water sources within one mile of the site.  Two public water supplies were 

identified in the general site vicinity, neither of which is located downgradient of the site.  

One well is located approximately 0.9 miles southwest of the site.  A second well is 

located approximately 1.15 miles northwest of the site.  A surface water intake is located 

along Brier Creek, approximately 2.75 miles northeast of the site, well beyond the 

predicted maximum extent of the plume. 

 The subject site will be eligible for delisting from the HSI because it is in compliance with 

Type 4 RRS for soil and will be in compliance with Type 4 with controls risk reduction 

criteria for groundwater upon filing of the Environmental Covenant using institutional 

controls.   

With the approval of this CSR by EPD, Legion Industries, Inc. will submit a draft Environmental 

Covenant to EPD for review, comment and ultimate execution by both parties.  Legion will also 

provide annual certification as to the continued non-residential usage of the subject site and 

Synergy Group, LLC properties and the lack of groundwater usage as a drinking water source 

on these two properties. 
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